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ARTIFICIAL EYES IN PLASTIC 

Artificial Eyes until the beginning cf the war were Invariably 
made of glass, and the'r production was entirely in the hands of a 
few very ski. led craftsmen in this Country and on the Continent. Up 
to August, 1939, Theodore Hamblin, Ltd., employed Mr. Paul Asprion, 
cf Vienna, at 15. Wigmorc Street, and at their various provincial branches, 
where he made artificial eyes in glass while the patient waited. With the 
outbreak of war, these visits had to cease and steps were taken to develop 
the rranufacture cf artificial eyes in plastic material. The many difficulties of 
producing eyes in this material have been overcome, and they are now made 
throughout in plastic, no paper or glass being incorporated. 




Eyes made in plastic have rrany advantages over those made In glass. They are life-like 
in appearance, comfortable in wear, are not affected by the secretions of the orbit, 
and above all, they are unbreakable. 

Difficult shapes necessitated by war infurics, burns, etc., or thin shells to fit 
over shrunken or deformed globes, almost impossible to produce In glass, are 
quite possible in plastic. 

Patients may be sent in to 15, Wigmore Street or to most of the 
provincial branches, where stocks of ready-made eyes ere available 
from which selections may be made and fitted. Specially made 
eyes for more difficult orbits can be made with little delay. For 
these a carefully made mould of the orbit is first taken, and 
a special iris is produced in plastic. In such cases a second 
visit after the eye has been made is necessary for. fitting. 


I heodore:' 

HAMBLIN IIS 

DISPENSING OPTICIANS 

15WIGM0RE STREET 
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COMMUNICATIONS 


FUTURE POLICY 


With this issue of the Journal we are happy to state that it is 
now possible to use a much better quality paper than war conditions 
imposed and we hope that this improvement in appearance will be 
welcomed b}' our subscribers. 

Certain changes in policy have been considered by the Manage- 
ment and some of these are being brought into operation with this 
number. In the important matter of abstracting ophthalmological 
literature an agreement has been concluded with the British 
Medical Association to share in the work they are doing in abstract- 
ing world medical literature. .-Ml the important ophthalmological 
publications of the world will be abstracted or noted by the special 
department of that Association and assisted by our own abstracting 
service will be made available for us. This service is intended 
to be fully comprehensive, much more so than was possible for the 
British Journal of Ophthalmology, and to be up-to-date. .As the 
material available will be greater than can be accommodated in each 
current number, the British Journal of Ophthalmology will issue, 
in addition to the normal month's number, a quarterly number of 
abstracts and it is hoped to include in each of these a summary 
of new work on some one or other ophthalmological subject. There- 
fore, henceforth, abstracts will not be published in the regular 
monthly issues. 



2 


Future Policy 


Owing to the disruption of life in Continental Europe and the 
cessation of many specialist publications, authors have been invited 
to send their papers to the British Journal of Ophthalmology for 
publication. Many have accepted these invitations and readers of 
this Journal will find an increasing number of interesting con- 
tributions from various foreign countries. 

In the matter of illustrations and more particularly colour blocks, 
it is hoped that we shall be able to print all that are necessary to 
show clearly the points the authors wish to make. In order to 
accommodate these it is anticipated that the Journal will have to be 
increased in size (have many more pages of text) and although 
paper is still in short supplj' and its use strictl)' controlled, it is 
hoped that sufficient supplies for this purpose will be permitted. 

It is obvious that all this will entail a much greater expenditure 
in the future than in the past, added to this is the increased cost of 
paper and printing, but the Management feel that our subscribers 
will prefer to ha\’e the much improved journal which is in contem- 
plation. The exact financial implication of all this has yet to be 
determined and an announcement on this subject will be made later. 


“OPHTHALMIC LITERATURE” 


An Abstracting Service 

In the previous announcement an indication is given that an 
abstracting supplement will be published quarterly in association 
with this Journal. To a large extent it will run in conjunction with 
the abstracting service of the British Medical Association all of 
whose abstracts are at our disposal, but there will be a considerable 
number of papers of ophthalmological interest which will be 
abstracted in our own Ophthalmic Literature, but are not of 
sufficient general interest to be included in the medical and surgical 
volumes of abstracts published monthl}' by the Association. It is 
very much hoped that our readers will collaborate in preparing these 
abstracts both for the British Medical Association and for the 
British Journal of Ophthalmolog}-. We would be glad if those who 
are willing to participate in the abstracting of ophthalmological 
papers for the Association would write to the Editor, the Abstract- 
ing Service, B.M.A. House, Tavistock Square, London, W.G.L, and 
those who are willing to abstract such papers as the British Medical 
Association do not wish to include in their publications would write 
to Sir Stewart Uuke-EIder (Editor, Ophthalmic Literature), 63, 
Harley Street, London, W.I., stating in either case in which 
languages the}" are ophthalmologically proficient in addition to 
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English. In either case the name of the abstractor M-ill be acknow- 
ledged in the te.xt and payment will be made at the rate of thirty 
shillings per thousand words. Since the literature from January 1, 
1947, is being dealt with, an early notification by potential 
abstractors would be much appreciated. 


MR. SURPHLETE, AN ITEM OF OPHTHALMOLOGICAL 

HISTORY 

BY 

R. R. James 

WOODBRIDGE 

In Sloane MS. 3S01 at the British Museum is mentioned the man 
whose name heads this paper. In my “ Studies in Ophthalmological 
History” I gave a transcript of the manuscript in question, and may 
here repeat the lines dealing with Mr. Surphlete. 

“Then ther was one Mr. Surphlete a man of a.xeolente D\-et and 
crusty fasion of bodye. He lived till he was fouere score yeares of 
age lived moste in Norfolke & dyed at Linn and in good estate. He 
lay 2 or 3 yeares at a barber’s house at Linn to whom he taught 
som skille, who nowe professethe it with weak Understandinge and 
gyven to drinke. I cannot com’end this Mr. Surphlete for any 
e.xtraordinarye skille though of longe e.xperience.” 

Mr. .Arnold Sorsb}* has called my attention to the fact that Richard 
Banister refers to the following oculists in the preface to his Breviarx' : 
” Henry Blackborne, famous for the forenamed cures ; my kinde 
acquaintance Robert Hall, of Worcester; Master Velder, of Fennie- 
Stanton ; Master Surflet, of Lynne and .Master Barnabie, of Peter- 
borough, all e.xcelling in these operations.” He goes on to say that 
“ in their case I noticed much practice but little theorie.” 

The name Surflet is very rare. Research has established the 
following facts. A small market town named Surflet is near Spald- 
ing in Lincolnshire. -A Richard Surfiytte married a.t Maplebeck. 
Notts., Isabel Lynne on 13, October 1563. .A man of the same 
name (but spelt Surflet), matriculated sizar from Trinity College. 
Cambridge, at Michaelmas. 1576 (Venn). Richard Surflet, Practi- 
tioner in Physicke, translated .Andreas Laurentius’s “.A Discourse 
of the Preservation of the Sight, and a Treatise of Melancholike 
Diseases, of Rheumes, and of Old .Age.” This book was printed bx 
Feli.x Kingston, for Ralph lacson. dxx-elling in Panics Churchyard 
at the Signe of the Sxx'an, 1599. It is dedicated to Lord La \Varc 
and Ladie .Anne, his xvife. 
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R. R. James 

Mr. Arnold Sorsby, to whose research I am indebted for my 
acquaintance with this book, informs me that at the British Museum 
there are three editions of a book on farming by Richaid Surphlet, 
the last of which is edited by Gervase Markham and was published 
in 1616. 

The hook is dedicated to Lord Willoughby, and consists of 
servile sentiments, classical tags and some Hebrew phrases. Mr. 
Surphlet’s preface, addressed to the “ gentle reader,” is largely a 
tirade against the female se.\. 

Mr. Sorsby' tells me that the book itself is composed of extracts 
from classical authors and is a sort of compendium for farmers. 
Such human and animal medicine as occurs is largely drawn from 
the herbals. 

Markham’s only reference to Surphlet is in the dedication to Lord 
Willoughb3'’s heir. The previous edition “ belonged to }'our .... 
father, as the gift of a learned and well experienced gentleman, 
who in the translation took a long and well merited labour.” 

The will of a Richard Surflet which was proved June 26, 1606, 
will be given later. 

Mr. Sorsby^ has suggested to me that the anonymous author of 
Sloane MS. 3801 may have been Richard Banister himself. I am 
convinced that he is correct and that I was in error in dating it 
1630-40 ; for in the “ Craft of Surgerj' ” b}" Flint South, edited by 
Sir D’Arcy Power, I find that on July 8, 1602, Richard Banester of 
Slyford, Surgeon, was examined and approved by the Court of the 
Barber Surgeons’ Company. It will be recalled that the author of 
the MS. in question wrote from Sleaford. I think that the man 
who translated the book of Laurentius may be the Richard Surflet 
whose name occurs in Venn. It is possible that he maj’ have been 
the son of the gentleman who was married in 1563. If the will 
(v. infra) be his he would appear to have been unmarried and to 
have left his money in trust to apprentice the most godly of the 
sons of three other members of the Surflet family to some honest 
and profitable trade. These may have been his brothers, though he 
does not say so. The will which follows is according to the common 
form of the time ; it is chiefly remarkable for religiousness amount- 
ing to fanaticism. Richard Surflet was obviously a Calvinist of the 
most fanatical type, at the same time he was evidently a scholar, 
familiar with Greek, Latin and Hebrew. The inventory of his 
goods shews him to have been rather a dandy, and his library must 
have been rich in works on divinity and medicine. He was going 
to sea, possibly to Spain as he took Spanish money with him. At 
the same time he must have been anticipating cold weather, or he 
would hardly have noted the stockinges “ very thick and hayrie, 
bought at Craconia (Cracow) by a Transilvanian embassadour.” 


* Vide Brit, Jl. oj Ophthal., March, 19^4. 
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I hardly think that Surflet was going to sea as a naval surgeon. 
At this date James the First had just ascended the English throne; 
Spain had not recovered from the Armada ; and I should surmise 
that Surflet was simph' going abroad. One can imagine the diffi- 
culty the executor would have had in deciding which of the sons 
was the most godly; and if either of them were the ophthalmic 
quack I think he would have probably been ruled out at once. 

I have given footnotes to elucidate the various odd terms which 
will be found in the inventor}', as well as such books as I have been 
able to identify. 

I am obliged to Mr. Harvey Bloom for the transcript of the will. 
The Will of Richard Surflet (P.C.C. Stafford, 434) 

As I came from the earth the common mother of all mankinde : soe I tnowe I 
shall returne unto the same againe, and with others the workes of God be resolved 
into mj- first matter, and seeing the time as a thinge moste uncerfaine, is unknown 
me, but nowe uppon this goinge to Sea more probablye approachinge, by reason of 
the longe and dangerous occurences dependinge thereon. I thoughte it my parte 
to set my thinges in order, that soo if God doo call me hence, I maye be the freer 
to wayne myselfe from worldly and transitorie thinges. And to have my mynde 
onely intente uppon these wherein true felicity is placed. .And first I bequeath 
myselfe sowle and bodye to that most loyinge and mercifull God who hath given 
his sonne Jesus Christ, borne of a woman, to suffer death uppon the crosse for me 
and all the elect, nott doubting but that as he hath nombered my dayes and is of all 
sufficient power to restore me agayne in health and safetie to my Native Soyle (ifo 
soe it seeme good to him in his infinite wisdome) soe he will after my dissolution 
(whether by land or sea) receave me for the same his Christes sake, into eternal! 
blisse : forgivinge me all my synnes original! and actuall, imputinge unto me the full 
and perfect obedience of his deare and onely begotten sonne whereby I shall stande 
unspotted and blameless before his throane of justice, never to be called into judge- 
ment but to passe from death to life; as for the goodes which God of his mercie hath 
blessed me with all my desire is that they be all sould and turned into money, of the 
money I give to William Bingham, a carver dwelling in (ileane .Vlley in Southwark, 
tiire pounde six shillinges eight pence. To Maister Travers and Maister Egerton 
twentie shillinges a peece. To Maister Bandeforde and Mr. Paget of Detford tenr.e 
shillinges a peece. To Mr. Crosley, whom I make Supervisor for the discharginge of 
this my wyll, and to receave whatsoever moneyes may any manner of way be due 
unto me, the somme of fiftie three shillinges and fower pence. To his wiefe tenne 
shillinges, .And to every one of his daughters si.\ shillinges eight pence. The Rest 
of all such moneys as shall remaine, I desire to be layed out in some lease as may be 
most proffitable either in the Cittie or Countrey . .\nd the yearelye revenue growinge 
thereofe for the space of everv six yeres to be bestowed in the placinge and ."^tockinge 
of some one of the sonnes of Richard Surflete John Surflete or Robert Surflete sucheas 
shall be ofe most hope for Godlines or towardlines. with some Religious and honest 
man, in some good and commendable trade; But the Revenueof the sea-, enth yeare I 
desire to be bestowed uppon the godlv distressed and aftlicted and this by mutuall 
intercourse to be contynued from seaven yeres toseaven veres to the full expiration of 
such of twentie oneyeres, and ife it should please God tocall Maister Crosley away hy 
death before such tyroe expired. Then my desire is that he would commende these 
partes and offices to be performed by some other honeste frendeof his feannge God. 
or else to gett Maister Travers or Maister Egerton or some other faithfull minister 
such as shall then be of good reporte like unto them here in the Citty to procure 
one to doe the same to which my hast wvll and Testament made the firs: of March 
one tliouzand six hundred and three I putt mv hande and scale in the prcier.ce of 
us Hugh E\ans. William Tilney, William Shambrooke, Abraham Webbe By me 
Richard Surflete ; — Left in the Cyttie. 

•An Inventorye of such goodes as 1 cane xsith me to the Sea or otherwi-e leave 
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with my friendes in London made the day and yeare within wryttch. Imprimis one 
great vessell of bookes at Maister Thcraldc the Lynnen Draper his house in Eryday 
Streete at the Signe of the Maydens he.ad and Unicorne, and in the same place one 
old hampear with nothing but trash. Item at Maister Crosley his house at the 
Goulden Lyon at the Stockes one hamper and in it a clock called an alarum, a great 
box with Surgery instrumentes a lesser box called a playste or box with surgery 
instrumentes, also some of silver and some of iron, a box with my letters of orders, 
a license to practise Physique my clocke plummettes and a canvas bag with sundry 
sortes of thinges in it. Item one rapyer and a dagger a grograine gowne' with a 
velvet face cape and gurding, a velvet jerkin, a satten doublet, two stuff doublets, 
two paire of rounde cloth hose, one pairc of hose of velvet panes and cannvons," 
one paire of new Jersie stockinges of fourtene shillinges pryce, one peece of dornix* 
with curtaine ringes at it. one ball ol velvet gurding, one newe clarke" faced with 
velvet, one rydinge clarke and an old paire of baces,'' one paire of bootes and spurres 
one cloth sadle with thre girthes a petterelP and crupper, one bridle with bytt and 
bosses, six rufl'e bandes of cambrick, one new hatt faced with velvet, one course 
sheete to wrap my apparrell in, one velvet muff, one velvet cape for a clarke upon 
cloth. 

Taken with me to sea First one Truncke, one mayl thre boxes with lockes whereof 
one is made deskwyse, two gownes the one of stuffe the other of cloth, one dark 
faced with velvet, one hat one Dutch cap, one silcke quilted cap, one other cap of 
Sparta velvet, two fustian nightcappes seaven lynnen cappes, whereof one is a lyttle 
wrought with black silcke in a border about the edges and thre of the other are newe, 
five dozen and a halfe of falling bandes two dozen new hande towelles and as many 
tableiiapkins handkerchers, two dozen and a halfe cuffes thre newe paire with black 
and white edging lace, and as many payres of old ones, two doubletes of stuffe, fower 
jerkins, one of silcke another of cloth, the two other of stuffe, one newe the other 
olde, two crane feathered fustian mandillions,' two paire of drawinge breeches of 
the same, fower paire of clothe breeches, two trusses of canvas six paire of lynnen 
breeches six fustian wastcoates. eightene newe shirtes. and six old, thre paire of 
oiled leather lyninges five paire of lynnen stockinges whereof fower are newe, one 
paire of worsted stockinges blacke and newe, two paire of Jersey but old, a fowerth 
paire of woollen yarne newe, a fifte pair of russet cloth, and a sixte of whyte knytt 
ones very thick and hayrie, bought at Craconia® by a Transilvanian Embassadour, 
newe shoes three paire. old shoes two paire one paire of pumppes and pantofles' 
olde. a paire of slippers and olde paire of lyned moyles, but lyttle or nothing worne, 
one paire of newe Pennyston" blancketes, three new paire of hose garters, two of 
crewell and one of silcke, one bedrugge nerve, one woolbed and two pillowes, two 
fustian pillowberes'' newe, one mat, one brush for clothes, one headbrushe, a lookinge 
glasse, two combes of box in cases, a paire of snuffers, an extinguisher a wooden 
standish'” with penknife etc a fayre Inckhorne with a penner and sandbox two, and 
of the same, fower newe paire of gloves, an old motley clokebagge, bookes a hundred 
and eight or thereabouts and of name as followeth, one hebrew bible one Tremelius 
in fol. one English bible guyided and prynted at Geneva, a French bible, one Greeke 
Testament, one French Testament. Calvineon Deuteronomy and Job. Calvineuppon 
the Psalmes in Latin, one Institution and epistles, Beya his epistles, and confessions, 
Du Plessy against the Masse, Grinous workes Parkins'" workes fol. Daneus on the 
Lords Prayer his ethicks and Isagoge Christiana in 2 vol. One Polain Theses, and 
Theses Genoiises one Perkin’s' 'problem, his booke, depredestihationc \V\sprophetica 
and Specimen degestri, one Ursinus Catechisme Sctilteti medulla patrnum , Flores 
Doctoriim, one small Tablebooke the drum of doomesday. Kewstubbes'' on the 
Commandementes. Deanuge’s lectures. Virel’s dialogues. Bakers" lectures on the 
Creede, the harmony of confessions. Fenner’s'” Theologia, the Councell of Trent. 
One Perkins of Sathan’s sophistry. Hunter’s Cosmographie, one sermon of repen- 
tance six small catechismes the goulden booke of the leaden Codes. Brocard on the 
Cantacles. Finch his divynitie, one treatise of fastinge set forth in Scotlande, one 
Immytacon of Christ. One forme of comon prayer, one monomachie of motives, 
Cartwright’s'" little Catechisme wrytten, one other booke of the forme of common 
prayer etc, one other Catechisme with the text of the Quotations, Stephanus his 
concordance Fenners household discipline one destruction of smale vices, one other 
smale Cathechism. Fornelius''’ his workes fol. Piso his methodus etc. Valverda'" 


Cloak 
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his Anatomicail tables, Bannasters™ Anathomy, Weckers’-^ special Antidotane. 
Parry-- his surgery, Schenkens"’ his observations 2 vol. Penotus"* de vera prcpar- 
atioite mcdicaiitentoruiu chymicoritvi. The Cure of diseases in remote Regions, 
Gratias ab Iiorto of East Indian Simples. Laurentius-' de Cresibus, Clowes-' his 
practise of Surgery, Botellus*’ de missione sanguinis, Willichus"' de Urinarunt 
probationihus Wecker’s surgery in English, Rouseus-'’ de niagnis hipp lienib, one 
great lexicon, one Thom: dictionary one rf/c//o«»/-f«JW poeticum, Martinus Gramer, 
Paginus Epitome, Scotus Greeke gramer, Mathiolus of the facultyes of simpies. 
decimo sexto, one Taleus Rethorick, Cartwrightes Treatise of Fastinge, Phregius 
his pedagogus cne Licesthenes .Apothegmes, Aristotles Sentences, Tullyes Sentences, 
Flores poetaeum , the small Greeke poets. Verons Phisickes, Daneus his Physicke, 
Ovids iNIetamorphosis, three small paper bookes. Bourne his Regiment for the Sea, 
one bounde paper booke conteyning one quire folio, paper booke conteyning one 
Epitome of Mr. Cartwright uppon the Commandementes and twentie poundes in 
Spanish Ryalles 

Commission to administer was granted to William Crosley, 
June 26. 1606. 

A search of the Parish Register of King’s Lynn by the Verger 
gave the burial of the daughter of a physician there in 1630, which 
seemed at first sight as if it might be a name like Surphlet ; but the 
tracing which he sent makes it more likely to have been Curtis : — 
“ Margaret Curtes d. of Mr. Richard Curtys, a physitian.’’ 

I do not of course pretend that this paper settles the question as 
to who Mr. Surphlet, the quack oculist was. The testator may 
have been the translator of Laurrentius, but it is odd that he did 
not mention his own work in his inventory. We know that the 
quack died at Lynn ; and it is to be assumed that the testator lived 
in London or Southwark. He probably died abroad, and proof of 
death must have been forthcoming for administration to be granted 
to his executor. 

The will is of interest in many ways and partly as shewing what 
a medical man at that date thought fit to take to sea with him. 

FOOTNOTES 

1. -A red silk gown. 

2. Usually spelt Dornick, a species of linen table-cloth, used in Scotland, .and 

originally made at Deornick, in Flanders. 

3. Probably braces. 

I. A horse’s breastplate. 

5. A soldier's coat. 

6. Cracow, capital of Poland. 

7. Slippers. 

S. Possibly Penistone in Lancashire. 

9. Pillow beer, .a cover for pillow-c.ise. 

10 .A writing desk for ink, sand, wafers, etc. 

11. Panels and lappets. 

13. William Parkins (155S-I603). A staunch Calvinist nhosv works were tr.an’^l.a'.ed 
into Dutch, Spanish, Welsh and Irish The most famous, h:s Anr.n'.a 
Aurca (1590) went to its 15th edition in 30 years. Diet Sat. 

13. Vide supra Parkins. 

H. Possibly John Stubbs or Stubbe. a puritan Zealot. (15-=JT5'.': '. I):et Sat 
Blog, 
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15. Possibly Sir Rich.ird B.ikcr (150S-16-15), Rcliijioiis and Historical writer. Diet. 

Nat. Diog. 

16. ^ Dudley Fenner (c. 1 558-1 5S7) Puritan Divine. His Sacra Thcologia was 
' published in 1585. Diet. Nat. liiog. 

17. Thomas Cartwright (1535-1603). A Puritan. Diet. Nat. Diog. 

IS. Jean Fernel (150G-15HS). His Universa Mcdicitta was published in folio in 
1567, 

19. Valverda de Hamusco. His Anatomical Tables (Rome, 1556) are well known. 

20. John Banester (1533-1610). 

21. J. J. Weaker, the author of Dc Sccrctis, 1582. Autidotaritmt , gcncralc ct 

sped ale. 1601. 

22. Amhroise Par6. 

23. Schenckius, James. Observations. Lib. VH. dc Veneris. 1597. 

24. Penotus. 1602. 

25. Laurentius, on Crises. 

26. Clowes, the well known English surgeon. Surgeon to St. Bartholomew’s 

Hospital. 

27. Leonardos Botallus. Dr. Ciiraiionc per Sanguinis Missionem. 1583. 

28. Willichius. Urinarum Probationes. 1582. 

29. Rouseus was the author of some works but I have not been able to identify 

the one mentioned here. 


REMOVAL OF THE WRONG EYE^ 

BV 

H. M, Traquair 

EDINBURGH 

The most terrible disaster which can occur to the ophthalmic 
surgeon and to his patient is “ removal of the wrong eye.” 

It might be thought that this accident was merely a possible but 
unlikely danger about which teachers should warn students but 
which has never actually occurred. That was my impression when 
I wrote in 1916® that by the use of local analgesia “the possibility, 
however remote, of such a calamity as its (the wrong eye’s) removal 
is totally avoided.” At that time I imagined that removal of the 
wrong eye was a hypothetical possibility rather than an actual fact, 
a view which had been to some e.xtent previously expressed by 
Hermann Knapp^ when he wrote in 1898 “ . . . . we should be on 
our guard lest we take the good eye out. This awful mistake is 
sensationally mentioned in text-books and periodicals; I do not 
know whether it has actually occurred, but the possibility is 
undeniable.” 

Knapp’s statement was based on the literature before 1898. Of 
over sixty text-books on ophthalmology and ophthalmic surgery 

* Received for publication, December 4, 1946. 
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published before that year I have been able to examine thirty-seven 
in only one. of which (Mauthner.^) is the subject mentioned. Only 
four of fourteen books published since 189S contain references and 
also two later editions of older works (Lawson ^ Czermak Recent 
works do not mention the subject, the Graefe-Saemisch Handbuch® 
(Sattler, 1922). appears to be the latest. Medico-legal text-books 
are likewise silent. There cannot have been manv “ te.xt-books and 
periodicals” in which Hermann Knapp found the subject “sensa- 
tionally mentioned.” 

It may be noted that of eight direct references only one is British, 
the remainder being German and American, 

There is, nevertheless, abundant evidence that this catastrophe 
has actually occurred. Apocryphal stories exist in relation to both 
eastern and western hemispheres; a well-known one is that of the 
surgeon, who on discovering his mistake rushed into an adjoining 
room and shot himself. According to another the patient received 
a solatium of 3^10,000 and a pension. It is related that in a case 
(presumably of glioma) in a child, the surgeon, having removed the 
wrong eye, promptly removed the other one also and explained to 
the parents that bilateral removal was necessary as the disease 
always affected both eyes. In this instance, however, it is within 
the bounds of possibility that the surgeon’s error saved the patient’s 
life. Such stories have no value as evidence, their only interest lies 
in the suggestion that where there is smoke there is probably fire. 

The scanty references in the literature mostly contain warnings 
against the risk of the accident and advice as to how it may be 
avoided. The method recommended is the indication of the eye to 
be removed by affixing a piece of adhesive plaster on the brow or in 
some other way such as by bandaging it. The earliest reference I 
have found is that of .Mauthner* who wrote in ISSl that he had 
been personally present when the mistake was nearly made in a case 
of sympathetic ophthalmia. His own words are worth quoting: — 

“ Beider Enucleation, wie sie auf dem Gebiete der sympathis- 
chen Leiden kommt, ist aber Eines die Hauptsache, und dies ist, 
dass man das richtige -Auge enucleirt. Das scheint ein miissiger 
Rath, vielleicht ein Scherz, aber wer wie ich schaudernd dabeige- 
standen, wie statt des erblindeten .Auges bald das noch sehende 
enucleirt worden ware, scherzt nicht bei diesen W'orten. Das 
V’ersehen ist nicht so unerklarlich, wenn man bedenkt, dass die 
Enucleation ja so haufig bei schon entwickelter sympathi.-cher 
Kyklitis ausgefiihrt wird, dass im .Aussehen der beiden .Augen 
nicht immer ein markanter Untcrschied bemerkbar ist, und dass 
der Operateur, sein ganzes .Augenmerk auf die Operation richtend, 
sich willig vom .Assistent leiten lassend, die Operation an jenem 
.Auge beginnt, in welches der .Assistent irrthumlich die Lidhalter 
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eingelegt. Der Patient riihrt sich nicht, denn er ist - - - 
narcotisirt.”* 

Elschnig^, re-editing Czermak’s hook on ophthalmic operations, 
quotes Mauthner and adds the following passage : — 

“ Dasselbe konnte aber, und vielleicbt noch leichter, vorkommen 
wenn es sich um einen intraokuliiren Tumor handelt, der noch zu 
keinen Veriinderungen am vorderen Augapfelschnitt gefiihrt hat. 
Da sehen beide Augsipfel ganz gleich und normal aus. Man gebe 
sich also vor Beginn jeder Enukleation Rechenschaft, welches das 
zu enukleierende Auge ist, und in Fallen, wo sein Ausseres nicht 
sicheres Merkzeichen triigt, verlasse man sich nie auf sein 
Gedachtnis, sondern sehe unmittelbar vorher in seiner Vormerkung 
nach. Das mag manchem als uberfliissige Vorsicht erscheinen, 
allein beim besten Gediichtnisse hattn cinmal ein Irrthum iinter- 
laufen, und wenn er in einem derartigen Falle unterliefe - - - ist 
es iiberflussig das auszumalen. 

(Ein Irrthum ist jedenfalls dann ausgeschlossen, wenn das zu 
enukleierende Auge vor Beginn der eventuellen Narkose gereinigt 
und mit einem Heftpflasterbande geschlossen wird.) 

(Soli tibrigens seither schon tatsachlich vorgekommen sein!).”-}* 

The interesting point in Elschnig’s statement is contained in the 
footnote which shows that, evidently in spite of precautions, a case 
had occurred within his knowledge. 

Haab'* mentions the danger associated with a general anaesthetic 
and points out that both eyes may be abnormal in appearance though 
equally so, as in sympathetic ophthalmia. This condition, however, 
as a factor in connection with removal of the wrong e3'e" is of little 


* “ In enucleation, as practised in sympathetic affections, it is of chief importance 
that one enucleates the coircct eye. That may appear superfluous advice, even a 
joke, but one who like myself has stood horrified while the seeing eye was nearlj- 
enucleated instead of the blind one will not find amusement in these words.' The 
accident is not so unexplainable when one remembers that enucleation is so often 
performed in already developed sympathetic cyclitis, that there is not always a 
pronounced difference in the external appearance of the two eyes, and that the 
surgeon, all his attention directed towards his operation and willingly allowing 
himself to be guided by his assistant, begins the operation on the eye in which the 
assistant has mistakenly inserted the speculum. The patient does not disturb 
himself, for he is . . . anaesthetised.” 

+ ” The error can even more easily occur when dealing with an intra-ocular tumour 
which has not caused any changes in the anterior segment of the eye. Both 
eyeballs appear normal and the same. Before beginning any enucleation one 
should therefore provide oneself with a statement as to which eye is to be removed 
and in cases where no definite external sign is present one should never rely on one's 
memory but should refer to notes immediately beforehand. That may seem to many 
a superfluous precaution but even with the best of memories it is possible for an 
error to slip in. and if in such a case it should occur - - - it is unnecessary to say 
more. ^ 

mistake can, in any case, be excluded if, before commencing the anaesthesia 
the eye to be removed is cleaned and covered with an adhesive plaster). ’ 

(Since then a case has already, after all. actually occurred!).” 


H. M. Traquair 


11 


importance nowadays as the offending e}"e is usually removed at the 
earliest sign of change in the other or before any sign has appeared. 

Beard ® writes “ That this most deplorable accident is not beyond 
the realm of the possible has been abundantly proven and that by 
more than a single instance. ” 

Wood ' says “ Lamentable but, fortunately rare instances have 
occurred ” 

“Near misses’’ (Mauthner’, Lawson'°} are relatively more common. 
In these the operation is commenced or about to be commenced on 
the wrong eye, or wrong side, but the mistake is discovered before 
serious harm has been done. Conversations with colleagues indicate 
that many have had experiences of this nature. 

There is much evidence that paired or multiple organs can easily 
be confused. Burrows", writing of operating on the wrong side for 
hernia states “ Such confusion between the left hand and the right 

appears to be no rare thing in clinical note, taking; ” 

Here the error is in the notes rather than in failure to refer to them. 
The wrong 05-0 has been operated on for cataract, the wrong kidney 
and the wrong finger have been operated on, and the wrong leg has 
been amputated (for sarcoma). Innunferable wrong teeth have been 
extracted : the present writer has made this mistake himself. 

For the removal of the wrong eye two postulates are essential: — 
The patient must be under a general anaesthetic and the eye to be 
removed must not be obvioush" different in appearance from the 
other. Secondary or adjuvant causes include omission to indicate 
the eye by a mark on the forehead or even delegation of the marking 
to a nurse or house surgeon, an error in the notes, or omission to 
verif)' the eye to be removed by examination or reference to notes 
immediately before the operation. The surgeon may huriy- into the 
operating theatre where the patient is waiting on the table com- 
pletely anaesthetised and proceed without delay or further scrutiny 
to remove “ an ’’ eye. 

It is evident that advice to mark the eve and the other precautions 
mentioned, which have been recommended during the last fifty years 
and are included in the teaching of many ophthalmic surgeons, have 
not produced the desired results as cases have occurred within recent 
years. It will, presumabh', never be known except to those directly 
concerned whether the mistake has ever occurred owing to marking 
of the wrong eye or an error in the case notes but such possibilities 
constitute the weak point of reliance on any safeguard other than 
immediate pre-operative examination of the patient in cases in which 
a general anaesthetic is used. 

The diseases concerned, in actual instances, have been intra-ocular 
tumour, glaucoma, and sympathetic ophthalmia, probably mainly the 
first. Nothing is known as to even the approximate number of cases. 
.As might be expected, in ever}- known case a general anaesthetic 
was used. 
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In infants and young children the risk must be taken and it is the 
duty of the surgeon to take proper precautions personally, and not 
to delegate such an important responsibility. The eye should be 
examined immediately before the operation while the patient is on 
the table. If a general anaesthetic is to be given cither to an adult 
or to a cliild administration should not be commenced until the 
surgeon is present. 

The onl}’ infallible preventive, if any measure can be infallible, is 
the use of local analgesia. This method should be adopted in all 
adult cases in which the eye to be removed is not obviously and 
distinctly different in external appearance from the other. 

A paragraph on this subject should be included in every text-book 
in which removal of the eye is mentioned. 
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THE INTRA-OCULAR FOREIGN BODY 
A Series of 72 Cases in the B.L.A. 

BY 

H. B. Stall ARD 

LONDON 

This paper is an account of 72- cases of penetrating wounds ot the 
eY^e with retained intra-ocular foreign body which came to a field 
hospital in Normandy and a 2,000-bedded General Hospital in 
Belgium (B.L.A.) from July, 1944, to the end of hostilities in 
Europe in May, 1945. It is the sequel to a report of 102 such cases, 
treated frorn the beginning of General Cunningham’s offensive 
in the Western Desert (M.E.F.) in November. 1941, to the end of 
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the North Africa campaign in Mav, 1943, \vhich was published in 
the Brit. ]1. OphthaJ., Vol. XXVIII, p. 105, 1944. 

As the following statistics show, these cases include besides 
battle casualties accidental injuries in field workshops, and injuries 
inflicted bv foolish and negligent handling of military weapons. 

The majority of foreign bodies produced by the fragmentation 
of modern war missiles are so lowly magnetic that the importance 
of more accurate localisation than is necessary in civil practice 
soon became evident to us for it was essential to bring the terminal 
of a giant electro-magnet as near to the intra-ocular foreign body 
as possible in order to effect its extraction. When this was done in 
a number of cases in which the foreign body had been labelled as 
non-magnetic in other medical units it was extracted. Probably 
the fault in these cases lay in relying on the so-called “ magnet 
test ” in which pain is elicited on applying the magnet to the eye. 
Either the foreign body when attracted to the magnet moved a 
certain distance but did not quite reach the retina and choroid (a 
fact sometimes seen when the foreign body could be followed with 
an ophthalmoscope whilst the terminal of a giant-magnet was 
brought as near as possible to the sclera) or the impact was too 
gentle to elicit pain, or as it seemed in some cases the sensation of 

Table A 


M.E.F. 102 cases ' 72 cases 


Route of j 

extraction ^ ^ * 

Acc. 

Total 

' B.C. 

! Acc. 

Total 

Posterior ■ 22 

(Scleral) route. (21'5%) 

9 

(S' 8%) 

31 

(30'3%) 

; 32 

j (^4-4%) 

1 5 

! (6'9%) 

37 

(51-3%) 

Anterior route ' 5 

' (4-9?o) 

. 3 

(2'9%) 

S 

(7-8%) 

! 9 

! (12'5%) 

4 

(5'5%) 

13 

{l8?.o) 

Total ... ... 27 

(26-4%) 

12 

(ll'7?o) 

39 

(38T%) 

i 41 
: (56'9%) 

1 

1 

9 i 
(l2'4?.o) 1 

50 

(69'3?4) 


Table .\ shows the percentage of intra-ocular foreign bodies extracted 
by a giant electro-magnet through (l) the scleral route (2) the anterior 
route. 

M.E.F. — Middle East Force. 

B.L..-\. — British Liberation .\rmy. 

B.C. — Battle Casualty. 

.\cc. — .\ccidental injury. 
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ilu- intra-ofular monihraiifs was t<Mnj)<>ravilv iinpairod by citlKT 
rontusion or {'oiiciission clianj^cs. An cvimi more* |)roI)al)lt‘ cause of 
failure was tlic use of a f^iam elect ro-niai,ou‘l terniinal at a distance 
too remote to move the intra-ocular foreij^fn bodv to a position 
where it coidd be either ftdt or s<‘en. I’artictilarly was this so 
when attempts were made to brint^ forw.ard a foreij^n body from the 
vitreous in the lirsl stat^t* of the anterior rotile teehni(|Ue for 
extraction. 

Table .A shows that with improved e(|ui|mient and proper tcch- 
ni(]ue the sviceessful extractions of intra-ocular foreitjn bodies were 
increased. .\llhoup;h the type of war missiltts was mucii the .same 
in both theatres trf war the fitjurc^s for Xiwmandv and Belgium 
(despite working under crude field conditions in Normandy) are 
belter than those of the Middle I'.tist Force, 

It is possible that in fitture with an improved magnet the number 
of succe.ssful foreign body extractions bv the scleral route might 
be increased. 


Investigation 

reliable diagnosis can only be made with a good light .such as 
either the Lister or scialytic operating lamp, surface anaesthesia 
with pantocaine 1 per cent., a Desmarres’ retractor, binocular 
loupe, the slit-lamp and corneal microscope, ophthalmoscope, 
Schidtz tonometer (in some cases) and radiography. It is e.ssential 
to examine carefully the adjacent anatomical structures bounding 
the orbit, the nose, face, and skull ; particularly is this .so in military 
surgery, where a missile in its course may have damaged the face, 
accessory nasal sinuses, eye, orbit, and intra-cranial contents. In 
one case a fine shell splinter had penetrated the occiput, traversed 
the intra-cranial contents, entered the orbit from behind and pene- 
trated the sclera to come to rest in the vitreous. The small scalp 
wound had healed and the soldier was unaware of its existence. 
In another instance the intra-ocular foreign body had traversed 
the right eye (a through and through scleral wound) the right os 
planum, nasal septum, left os planum and through the sclera on 
the nasal side of the left eye. The general condition of the patient 
must be considered, haemorrhage from other wounds and shock 
requiring first attention. It is surprising how little the majority of 
eve wounds suffer from being left alone after simple cleansing of 
the eye and lids and covering with a pad and bandage. In the 
Western Desert and North African campaigns in 1941, 1942 and 
1943, delay in evacuation of casualties through the field ambulances 
and casualty clearing stations amounted in some instances to 5 to 
12 days before the soldier with an injured eye reached an eve 
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surgeon. It was remarkable to see many such eyes with little or 
no clinical evidence of inflammation. 

klowever, in the case of intra-ocular foreign bodies prompt 
surgical attention is desirable in principle. Delav mav allow the 
foreign body to become entangled in a collection of fibroblasts, and 
a mass of surrounding exudate, possibly infective, maj- jeopardise 
other intra-ocular tissues by trailing the foreign bodv in the course 
of its e.xtraction. 

.-Vn entry wound in the sclera mav be difficult to find when it is 
only a millimetre or so long and has healed by the time the patient 
is seen. In militarv surgery a guide to its position mav be given 
b}’ a snick in the lid margin, a wound in the eyelids and 
the skin adjacent to the orbit. With the slit-lamp and 
corneal microscope the bulbar conjunctiva is seen adherent and 
puckered at the site of the scleral wound. In grosser cases a small 
knuckle of herniated vitreous covered with young fibrous tissue 
and conjunctiva is sometimes evident. 

The scleral wound may be behind the equator and the reflection 
of the bulbar conjunctiva and so will not be seen until Tenon’s 
capsule is opened in surgical exploration of the injured site. In 
such cases the lens is often clear, unless the foreign bodv has passed 
obliquely forwards and struck it, and so ophthalmoscopic 
examination will reveal the site of the entry wound unless this is 
obscured by a severe intra-ocular haemorrhage. 

Aluminium and some non-magnetic alloys give rise to no 
apparent signs of irritation inside the eye and when small are best 
left alone. Larger non-magnetic foreign bodies causing visual 
obstruction and likelv to cause intra-ocular inflammation may be 
removed bv an instrument introduced into the eye when the foreign 
body can be seen by means of the ophthalmoscope and the instru- 
mentthusguidedtoitunderview. Small fragmentsofglassand bake- 
lite may remain quiescent in the eye for years but some, particularly 
when situated in the filtration angle or on the iris, cause irritation 
and require removal by forceps, blunt hook or .scoop. Copper and 
stone cause rapid intra-ocular inflammation in most cases and 
evisceration becomes neces.sarv. There are. however, some cases 
of soldiers who retained multiple minute particles of stone on the 
iris and in the cornea and sclera following a land mine or booby 
trap explosion whose eyes .settled down after several weeks’ or 
months’ irritation and have remained quiet. Possiblv the frag- 
ments were rendered sterile in the explosion and so are unlike those 
seen in civil injuries, which often become infected. 

Important facts are the likely nature of the missile striking the 
eye, the force and direction from which it came, and the position 
of the patient’s head when the foreign body struck him. In war 
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wounds fragments of nieUil removed from oilier p.'irts of tlie body 
are tested by a magnet and so afford useful information as to llic 
probable cliaracter of the intra-ocular foreign body. 

Localization of the intra-ocular foreign body 

1. Ophthalmoscopic . — In 17 out of 1()~ cases of intra-ocular 
foreign bodies from war missiles in the Desert Campaign 1 9-11-13, 
in 28 out of 72 cases in the lighting in France, Belgium and 
Germanv 194-1-45, the foreign bodv was seen by the ophthalmo- 
scope. In 21 of the latter it was c.xtractcd b}' the posterior route 
(through the sclera), 19 by the giant electro-magnet and 2 by 
forceps under ophthalmoscopic control. 'I'hrce were extracted by 
the anterior route. In the remainder the foreign bodies were non- 
magnetic. These were less than U-5 mm. in most instances, showed 
no evidence of adjacent inflammation, and so were left. 

The ophthalmoscope is also of great use, in cases where the 
media are clear and the foreign bodv can be seen in the vitreous, 
for finding out whether it is magnetic or not, and the e.xcursion it 
will make on application of the m.agnet terminal to the sclera at the 
nearest accessible point to it. If the foreign body reaches the retina 
on applying the magnet then it may be extracted through a scleral 
incision. In some cases, particularly those of very small foreign 
bodies, 0-25 mm. or less, the foreign body may move onlv a few 
millimetres in the vitreous and not reach the retina. In some such 
cases postural treatment and repeated applications of the magnet 
may eventually make it accessible for removal. In 8 instances the 
foreign body moved between 1 and 4 mm. and did not reach the 
retina, and in G of these it was extracted by the magnet after opening 
the sclera, choroid and retina. 

It is important not to be misled by the. floating movement of a 
small particle of a light rnetal suspended in the vitreous which 
alters its position with movements of the eye on changing the 
position of the head.’ Before applying the magnet the position of 
the foreign body should be carefully noted for this may be different 
in the lying and sitting positions. The magnetic movement is 
quite unmistakable, it is a sudden jerk towards the magnet. 

2. Radiographic . — Radiographic localisation of an intra-ocular 
foreign body is essential in every case of injury due to war missile 
even though the foreign body is evident on ophthalmoscopic 
examination, for X-ra)"s may reveal the presence of other foreign 
bodies. It is, however, not an infallible test for in a number of 
cases X-ra 3 ^s failed to reveal small foreign bodies of less than 1 mm. 
which were seen with the ophthalmoscope, were magnetic and 
extracted through the scleral route. 

There are about 30 methods of X-raj-^ localisation of intra-ocular 
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foreign bodies. These have been classified into 6 groups in Vol. Ill 
of "A Textbook of X-ray Diagnosis ” bv British Authors and 
also are fully described in " La Radiographie en Ophtalmologie ” 
b}- E. Hartmann. 

Perfection in the radiographic localisation of an intra-ocular 
foreign body has not yet been reached. The technique selected 
often depends upon the nature of the case and the apparatus 
available. 

Under ideal conditions there should be a device for keeping the 
head absolutely immobile, the provision of an occipital rest and a 
horse-shoe shaped bar covered \vith soft dental stent tvax for the 
patient to bite achieves this purpose. Immobility of the eve during 
exposure to X-rays is effected b}' the provision of a suitable target, 
such as a black cross on a white background for the patient to 
look at. Several such targets are necessary when views are taken 
of the eye looking in front, up, down, to the nasal and temporal 
side. The patient is more comfortable either lying on his back 
or sitting up. Some positions such as lying face downwards and 
looking into a mirror at close range (Comberg's technique) are 
awkward and painful. Multiple wounds necessitate the dorsal 
position and the radiographic technique must be arranged 
accordingly. 

The more elaborate and expensive instruments such as those 
devised by Sweet and Dixon have a radio-opaque indicator mounted 
at a known distance (10 mm.) from the centre of the cornea. 
Additional aids in other procedures where simple apparatus only 
is available are the attachment of radio-opaque markers to the 
surface of the eye ; these, such as little silver clips or hooks, mav be 
inserted into the conjunctiva or sewn into place such as the limbal 
ring described below. Skeoch’s scleral ring and the corneo-scleral 
contact glass with either radio-opaque dots or a ring as used by 
Comberg and "Wessely are placed free in the conjunctival sac. The 
disadvantage of the attachment of either clips or a limbal ring is 
that a surgical procedure is necessary to effect this. Skeoch’s 
scleral ring and the contact glass are both liable to slip out of posi- 
tion and tilting and moving of these devices is appreciable when 
the eye is turned in different directions. .Vn error in localisation 
is likely to occur in such cases. .An opaque marker may obscure 
an intra-ocular foreign bodv in the antero-posterior view but the 
latter will be evident in the lateral view. The various methods 
employed in the localisation of an intra-ocular foreign body may 
be classified according to the -main principle in the technique. 
These are six. 

(1) Physiological . — In this method the head is fixed and the 
eyes are moved in prescribed directions. Some useful information 
may be obtained by calculations of the movement of a foreign body 
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on movemonl of tlie eye. 'J'wo to four exposures miiv be made on 
the same film, the patient being directed to look up, down, to the 
nasal and temporal sides. 'Flie eye is sub-divided into 4 quadrants 
in front of the equator and 4 behind it. The movement of the 
foreign body will be with tlic eye in the anterior quadrants, and 
against it in the posterior tjuadrants. 'I'he centre of rotation of the 
eye is never a fixed point so that tlie theoretical assumption that a 
foreign body at this point would not move docs not hold. The 
surgeon is chiefly interested in the relation of the foreign body to 
the sclera. 

Belot and Fraudet centre the X-ray tube at a point thev judge 
to be the centre of rotation of the eye and take three lateral views 
looking up, in front and down, and three anterior views looking 
in front, nasally and temporally. 

The difficulties in this method of localisation lie in centring the 
X-ray tube accurately and in keeping the patient’s .head absolutely 
still during the movements of his eyes. 

If the foreign body is well clear of the eye in the orbital tissues 
there is no movement. Displacement sometimes occurs in the 
orbital fat, a heavy foreign body such as a lead pellet being pressed 
to another position when the e^-e is moved. 

Movement of an extra-ocular foreign body may also occur when 
it is situated in Tenon’s capsule, an extra-ocular muscle and in the 
optic nerve. When it is in the bulbar conjunctiva it will -of 
course move but it is visible unless obscured by a subconjunctival 
haemorrhage. Foreign bodies in the lids also move. 

In war injuries the multiplicity of foreign bodies in the orbit 
make an accurate diagnosis of the number and site of those in the 
eve very difficult. 

(2) Geometric . — In this method the head and the eye are 
immobile, the X-ra^- tube is moved and views are taken from several 
known angles with a radio-opaque indicator 10 mm. in front of the 
centre of the cornea. The calculations are plotted on a chart. 
Sweet and Dixon use this technique and probabl}- it is the most 
accurate of all methods. The apparatus is elaborate and expensive, 
only a few hospitals possess it and it was never available in field 
medical units in a theatre of war. 

Kraus and Briggs claim greater accuracy with their apparatus 
than any other, the essentials of which are (1) head rest with 
clamping devices for immobilisation of the head, (2) attached to 
the forehead cross-bar is a small unit designed to work to fine 
adjustment and carrying indicators which may be moved laterallv, 
up and down and to and from the eye. These indicators are made 
partly of radio-opaque and partlt of non-radio-opaque materials * 
(3) X-ray casette holders and perimeter with spot-liglit. 

The indicator, axis of the eye and centre of the X-ray tube must 



H. B. Stallard 


19 


be in one straight line. The tube (central rav) must not be tilted 
or distortion will occur. The best anode to indicator distance is 
probably one metre, at which the magnification will be negligible 
(1 : 20). Exposure depends on the X-ray apparatus used. For each 
exposure one of the indicators is placed in contact with the cornea 
at the centre of the pupil and the scale attached to it will show anv 
magnification. 

The calculation of the site of the foreign bod}’ is a complicated 
geometric problem and Stern comments that in this instance it is 
fallacious and that the simpler limbal ring method gives as accurate 
results. 

(3) Stereoscopic , — The principle is the same as the geometric 
method. One exposure is made with the head in the prone position 
and inclined toward the affected eve so that the X-rav tube aimed 
at an angle tangential to the lateral orbital margin mav obtain 
one exposure with the minimum of bone shadow. Another view is 
taken laterally with a contact glass and radio-opaque ring embedded 
at the limbus, then 3 successive photographs on 3 different films 
taken of the eye looking up, in front and down. 

This method does not give precise measurements of the distance 
of the foreign body from the ocular tunics. 

(4) " Simple.” — Hartmann includes in this group X-ray 
measures which use a radio-opaque marker in contact with or close 
to the eye and require only simple X-ray apparatus. The circum- 
stances of military surgery in the field necessitate the employment 
of such methods, for neither elaborate apparatus nor radiologists 
experienced in this special work are available. 

It is therefore imperative to have some simple procedure which 
may be done expedite!}' by the eye surgeon and the X-ray 
department staff operating under crude conditions in a tent. 

A brief account of some of the radio-opaque markers has been 
given above. Of these the limbal ring, Comberg’s and Wessely’s 
contact lenses and Skeoch’s scleral rings are worthy of mention. 
The chief advantage of these devices is that by their close contact 
with the eve they afi'ord greater accuracv in measuring the distance 
of the foreign bodv from the known point where they lie against 
the eve. 

The movement of Comberg’s and Wessely’s contact glasses 
containing 4 radio-opaque dots or a ring at the limbus and the 
tilting of Skeoch’s scleral ring are causes of inaccurate calculations. 
Efforts have been made to secure immobility of the marker by 
suturing it to the conjunctiva. Thorpe (H. E.) had Comberg’s 
contact lens drilled with 4 holes. 3 of these were placed near the 
periphery of the scleral part of the glass at 3, G. and 0 o’clock 
respectivelv for the purpose of suturing to the bulbar conjunctiva. 
He made also a fourth hole at the limbus in the 1.30 o’clock 



20 


The Intra-ocular Foreign Body 


meridian so thal air could reach the cornea. The bulbar conjunc- 
tiva more than ‘S mm. from the limbus is mobile .so that suturing 
here does not give absolute immobility to a contact glass. 

Another authority has fashioned a projecting boss from the 
centre of the corneal part of the contact glass so that by seizing this 
with forceps he may adjust the position of the glass with the opaque 
limbal ring directly over the limbus immediately before X-ray 
exposure. 

Yazujiam’s combined limbal and scleral ring, is I think un- 
necessarily elaborate. It consists of the limbal ring of 12 mm. inside 
diameter, joined by 4 radiating bars of G mm. length with the scleral 
ring which has 22 mm. inside diameter and 24 mm. outside 
diameter. The cross bars mav obscure the foreigfn body in both 
the lateral and antero-posterior views. 

Skeoch’s ring is made of slainle.ss steel dental wire gauge 30 and 
welded with a lead bead. There are 3 sizes of internal diameter 24, 
25 and 2G mm. respectively. The ring is slid into the upper and 
lower fornices with the lead bead just above the caruncle. The 
equatorial fit is checked by directing the patient to look to the right 
and then to the left. 

Three X-rays are taken (1) lateral (2) oblique lateral. The ring 
tilts and the eye moves twice as far as the ring. (3) poster o-anterior. 
The lead bead and ring afford shadows again.st which the density of 
the foreign body is compared. 

The Vnnhal ring . — Of all these marking devices the limbal ring, 
described by A. C. Norman in 1915, gives results which are reason- 
ably accurate and of practical value in the majority of cases. The 
rings are made of silver wire 1 mm. in diameter and sizes varying 
in the internal diameter of the ring from 9 to 13 mm. are used. 
The ring which exactly fits the limbus is chosen and its immobility 
on the e)"e is assured by suturing it at 9, 12 and 3 o’clock to the 
conjunctiva at the limbus. For 3 mm. or so behind the limbus the 
bulbar conjunctiva is firmly attached to the episcleral tissues and 
does not ride easil}^ over the sclera as is the case with the bulbar 
conjunctiva behind this zone. 

A refinement which is, I think, helpful in the orientation of the 
eye is to fuse to the limbal ring 3 small silver loops at 9, 12 and 
3 o’clock for the passage of the suture and the marking of these 
meridia, an}" deviation of which would be noted in the X-ray film 
and allowed for in assessing the meridian in which the foreign body 
lies. The technique is as follows : — 

The eye is anaesthetized with pantocaine, and when much in- 
flamed 2 or 3 minims of novutox are injected into the episcleral 
tissues at the limbus at 12, 9, and 3 o’clock. A silver ring of 1 mm. 
thickness and of a size chosen to fit exactly the corneo-scleral 
junction is stitched in position by sutures of 00 silk passing 
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through the conjunctiva at 12, 9 and 3 o’clock respectively. A 
drop of ol. parolein is instilled into the eye and a pad moistened in 
the oil is applied to the closed lids and bandaged in position. When 
possible the patient sits during X-ray examination. In some cases 
other wounds prevent this. During the first exposure he is directed 
to look with his uncovered eye forward, and for the second to look 
downward. For this purpose conspicuous marks such as red crosses 
or lights 0 cm. in diameter are placed on the wall for a sitting 
patient and on the ceiling for lying cases at the two points in which 
fixation of the eye is necessary during exposure. Each exposure is 
half the normal. To obtain a postero-anterior view of the orbit free 
from the dense shadow of the petrous part of the temporal bone 
the head is tilted slightly so that the occiput is down and the face 
up; the petrous shadow then falls over the antra. In an accurate 
postero-anterior radiograph the silver ring shows as a perfect circle ; 
and in the lateral as a linear shadow. To obtain a perfect linear 
shadow in the first position of the lateral view Captain Y. Lees, 
R.AAI.C., suggested that a mirror be attached to the X-ray 
apparatus in front of the unaffected eye and exactly at right angles 
to the X-rat' cassette holder. The patient is directed to look at the 
reflection of his eye in the mirror. 

Interpretation of radiographs . — The diameter of the silver ring 
is known and its measurement is checked on the X-ray film. .\ny 
radiographic magnification is noted. This has never been more 
than 1 mm., and when present allowance must be made for this 
fact. When an anode film distance of 30 inches or more is used 
parallactic magnification of the ring is negligible, and a schematic 
eye of 24 mm. drawn on the film is accurate enough. In the lateral 
view a line is drawn posteriorly from the centre of the ring and at 
right angles to it for about 22 mm. The upper and lower limit of 
the ring is used in turn as the centre of a circle whose radius is 
12 mm. {i.e., half the average length of an eye 24 mm.) ; with a pair 
of dividers set at 12 mm. the horizontal line is intersected by arcs 
described from the above centres. The point of intersection on the 
horizontal line is now taken as the centre of a circle with 12 mm. 
radius and this is described on the radiograph . .A. similar procedure 
, may be done with the silver ring in the .second position, that is. 
looking down. Likewise in the postero-anterior view a circle of 
12 mm. radius is described around the centre of the silver ring. 
The ring is known to be at the limbus and so measurements may be 
taken from this on both the postero-anterior and the lateral radio- 
graphs. 

Movement of the foreign bodv is the essential diagnostic feature. 
If the relationship of the silver ring image to the foreign body is 
unaltered in the first and second positions it may be presumed that 
the foreign body is moving with the eye. The radiographs with 
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(he schematic eye marked upon liiem will indicate also the position 
of the object witii regard to tiie centre of rotation. If tlie foreign 
body is in front of this it will apparently move with the ring, if 
behind against it — that is, a foreign body in the posterior half of 
the eye will lie at a higher level in the second position where the 
ring has rotated downwards. 

The shadow of the foreign body might fall within the circles 
described and yet be outside the eye. The point is settled by the 
movement of the foreign body, which is generally absent when it is 
extra-ocular. There is, however, an exception to this in the case of a 
foreign body in Tenon’s capsule, where slight movement mav take 
place, but this is rarely as great as in the case of an intra-ocular 
foreign body. In such cases, therefore, if the foreign body shows 
a new relationship to the ring in the second position it is probably 
outside the eye. When the foreign body is clearly outside the 
limits of the circles described then it is certainly extra-ocular. The 
size of the foreign body is carefully measured on the radiograph. 
This will determine the length of the scleral incision necessary for 
its extraction. 

.A.hlbom’s method is also good and simple. A circle of 26 mm, 
diameter is placed in front of and projected on to the e}’e. He uses 
teleradiography. The distance between the anti-cathode and the 
film is 2-75 m. and the projection is practically cylindrical and the 
error in magnification so slight that it can be neglected. To show 
very small foreign bodies he uses an aluminium disc between the 
occiput and the cassette and also employs the “ bone free 
technique. 

(5) " Bone-free ” (Sans squelette). — The osseous shadows of the 
orbital wails and floor of the skull sometimes obscure the presence 
of small intra-ocular foreign bodies particularly fragments of 0-5 
mm., and even 1 mm. when the material of the foreign body is of 
a kind which does not give a dense shadow. 

“ Bone-free ” exposures of the eye anterior to the equator may be 
obtained by turning the head partly to the side away from the 
affected eye and placing the X-ray tube at a tangent to the lateral 
orbital margin and the film at the inner canthus. 

This procedure although helpful in difficult cases has its 
limitations. 

(6) Injections into Tenon’s capsnJe . — Efforts have been made to 
outline the sclera by the injections of radio-opaque substances into 
Tenon’s capsule. 

Air has been used. In some cases it remains for a day or two 
and has had to be sucked out. There is an instance recorded in 
the literature of the death of a rabbit from air embolism after 
injection into Tenon’s capsule. Lipiodol has been used, and in 
the United States, diotrast. 
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Pirie has described the “ subjective ” method of localisation in 
a dark-adapted patient, the retina being stimulated by X-rays the 
shadov of the foreign body is projected. The fallacies of this pro- 
cedure are that a retinal injury, such as the site of ricochet of the 
foreign body will produce a shadow and the shadow of the foreign 
body may fall upon the blind spot. 

Biplane fluoroscopy is difficult and liable to inaccuracies and 
Thorpe’s endoscope is a traumatic approach to localisation of an 
intra-ocular foreign body which is not justifiable in most cases. 

Locators 

In 1851 Aveling used a magnetised needle for the detection of 
the site of a steel foreign body such as a needle embedded in the 
soft parts of the body. The needle dipped and adhered to the 
skin at the exact point under which the foreign body lay. 

Pooley and Pagenstecher in 1880 and 1881 working indepen- 
dently devised an apparatus also based on the principles of 
magnetic localisation. Their experiments showed that the depth 
of the foreign body might be inferred from the degree of deflection 
of the magnetised needle and a change in the position of the foreign 
body after the application of the magnet may be ascertained. 

In 1894 Asmus added a mirror to such an apparatus to reflect 
the excursions of the magnetic needle on to a scale. Berman’s 
locator described by Minsky (1944) is a rod in which are placed 
the equivalent of two transformers, one in the handle and the other 
at the tip, which is used to search for the foreign body. The 
primary coils are connected in series to a source of alternating 
current. Also in series, the secondary coils are connected through 
an amplifying unit to a voltmeter. When an alternating current is 
sent through the primary coils, a current is produced in the 
secondary coils by induction. The instrument has a means of 
equalising (balancing out) the voltages in the secondary- coils so 
that the needle of the voltmeter will read approximately zero, 
since no current flows between them. If the coil in the tip of the rod 
approaches a magnetic metal (the foreign body), the balanced 
inductance is disturbed and a difference in potential takes place in 
the secondary circuit, which results in a flow of current. The 
amount of this current,, shown bv the deflection of the needle in the 
voltmeter, varies with the size of the metallic particle and with its 
distance from the tip. At the greatest point of deflection, therefore, 
the tip of the locator is immediately over the foreign body. Con- 
versely, as the locator travels away from the foreign bodv, the 
deflection of the needle is lessened. Minskv states that he can 
estimate the depth of a foreign body, if its size and composition 
are known, by determining the distance necessarc to give the 
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same reading', with the controls unchanged, in approaching a 
similar piece of metal. The instrument responds Best to iron and 
steel, and less elTectively to copper, brass, silver, aluminium, lead 
and their combinations. The differentiation of a non-magnetic 
from a magnetic foreign body is easily made when the needle of the 
voltmeter does not move at all. 

Magnets 

The best magnet is, I think, one shaped like a O-inch shell with 
screw-in straight terminals; some are short and conical and others 
long and attenuated and about 2 to 3 mm. in diameter at the tip, 
the latter are more accurate and easily manipulated than the former 
which give a more diffuse field and may attract the foreign body 
to the side of the cone. This magnet is suspended over the head 
of the operating table. It should be so perfect!}' counter-balanced 
that the slightest move or tilt leaves it in place. The magnet ii'self 
should be so fitted on a ball-bearing setting that it may be tilted 
and turned easily to any angle, and fixed so by a clamp. A foot- 
switch is controlled by the surgeon to make and break the electric 
current. The patient’s head is immobilized between sandbags 
and covered with a dark green linen mask with an aperture for 
the eye to be operated on. The main body of the magnet is enclosed 
in a sterile dark green linen sleeve. The magnet terminals are 
sterilized in A.C.IO, rinsed in saline, dried with a sterile cloth 
before being screwed into the socket at the end of the magnet. 

The advantage of this magnet is that the terminal tip may be 
applied with greater precision and kept so as long as necessary. 
Also it permits ophthalmoscopic examination of a vitreous foreign 
body by the surgeon to ascertain the magnetic nature or not of 
the foreign body. 

Such a magnet is obviousl)' desirable in military surgery where 
multiple wounds are present and on account of these the patient 
must lie on the table. It is even so in civil injuries when the eye 
alone is affected. 

Solus Magnet. This has been used in military surgery, par- 
ticularly in e 3 ^e units operating in the field. It was intended for 
use as a portable magnet, and supplied with a strap for slinging 
over the shoulder of a medical orderly. The orderly has great 
difficulty in maintaining the end of the magnet at the desired site, 
and this procedure is technically unsatisfactory. Lt.-Colonel 
A. Lister effected a considerable improvement in this respect by 
mounting the magnet on a portable X-ray stand (Fig. 1). 

On the upright of the stand there is a rachet adjustment to lower 
the tip of the magnet to the eye. As the movement of this is some- 
what coarse I found it best to stop when the tip of the terminal was 
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Fig. 1. 

Solus giant electro-magnet mounted on portable X-ray stand. 

(Reprinted from Eye Surgery, H. B. Stallard. John \Vright and 

Sons. Ltd. 1946). 

2 or 3 mm. from the cornea or sclera and then by gradually raising 
the operating table the magnet terminal could be brought into 
contact with the cornea or into the lips of a scleral wound. 

.\n improvement could be effected in this magnet by making the 
collar and framework holding the magnet of non-magnetisable 
metal and providing a clamping device to keep the magnet fixed 
for, when placed in an oblique position, it kicked. 

Fig. 2 shows another type of counter-balanced magnet set in a 
hinged frame. The magnet is swung oyer the head of the operating 
table and held inclined at an appropriate angle. 

The force inside the ring of Mellinger’s magnet — that is, the 
operative field — is homogeneous all over. There is no preferred 
point of force and no dispersion of lines of force in the operative 
zone. It is possible to make with Mellinger’s magnet terminals 
more delicate manipulations than with Haab’s magnet. 

The terminal held in the surgreon’s hand must never be intro- 
duced into the operative field without the current having been 
.switched on. The danger of placing the terminal inside the ring 
and then turning on the current is that it may become dragged 
suddenlv on to the eve. 
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\ Fig. 2. 

Counter-balanced giant electro-magnet. (Reprinted from Eye 
Surgery, H. B. Stallard, John Wright and Sons. 1946). 

Mellinger’s magnet has several disadvantages. The parient 
complains of an oppressive and confined feeling when his head is 
within the ring. The surgeon has often to e.vert considerable 
manual strength to hold still the magnet terminal in the magnetic 
field. If this is protracted it may impair slightly the steadiness of 
his fingers for subsequent stages in the operation. It is sometimes 
difficult to tie the scleral suture with the head inside the ring 
after extraction of a foreign body by the scleral route. In such 
cases the ring has to be swung clear of the head before this stitch 
can be tied, thus causing a short delay in closing the wound. 

It is most important not to assume that because the application 
of the magnet causes no pain in the eye the foreign bodj'^ is therefore 
non-magnetic. Had I believed this I would have lost 20 foreign 
bodies in the M.E.F. series of 102 cases and 19 in the B.L.A. 
series of 72. All gave rise to no pain on testing, and all (39) were 
extracted by the giant magnet, -36 by the scleral route and 3 bj' the 
anterior route. 

The low magnetic quality of certain foreign bodies will be 
increased when placed in the field of a giant electro-magnet, but 
only to a certain extent, saturation being reached very quickly. 
For this reason many applications of the magnet are unnecessary 
for when this is done heat is generated in the wiring and the pulling 
power of the magnet becomes less. I have extracted a small 
magnetic foreign body on the fourth application of the magnet. 
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Kraus and Briggs recommend up to ot) applications for 2 seconds 
duration at 2 seconds interval. '1 hey comment that if it is not 

extracted with 50 applications it is useless to go on. 

In one case in the B.L.:\. series — Pt. J. a metallic foreign bod\ 
10 X 4 X 3 mm. entered the sclera in the upper temporal quadrant 
of the right eye in front of the equator. The foreign body traversed 
the vitreous and part of it had perforated the sclera about the 
equator and beneath the internal rectus muscle. When the magnet 
terminal ^Yas placed over the wound on the temporal side the 
eyeball rotated temporally. The scleral wound on the temporal 
side was closed by sutures and covered with a conjunctival flap. 
The internal rectus muscle was then exposed, mattress sutures 
inserted in the muscle belly and its tendon divided. Diathermy 
was applied around the scleral wound through which part of the 
foreign body was projecting. Three scleral sutures were inserted 
on either side of the projecting part of the foreign body, the scleral 
wound was enlarged and the foreign body extracted by the magnet. 

In one case of traumatic cataract when a magnetic foreign body 
0-25 mm. was brought forward by the anterior route it became 
arrested in a fold of the torn lens capsule and would mo%'e no 
further. It was extracted by .-Xrruga’s forceps passed through a 
keratome section. 


Surgical exploration 

In some cases where it is doubtful from the radiographs whether 
the foreign body is just inside the eye, impacted in the sclera or 
in Tenon’s capsule surgical exploration is indicated. The dia- 
thermy apparatus and the instruments nece.ssary for incising the 
sclera and extracting the foreign body by a gia’nt electro-magnet 
are available. 

.-V tongue-shaped flap of conjunctiva and Tenon’s capsule convex 
towards the limbus is cut and reflected posteriorlv on its base, the 
axis of the flap being in line with the site of the foreign body and 
its apex < mm. or more in front of the site of the foreign body. 
The flap is held reflected by two sutures of 00 black silk clamped 
to the head towels. 

Tenon’s capsule is dissected from the sclera with a few strokes 
of a small muslin swab held in forceps. Adhesions of Tenon’s 
capsule to the sclera, bands and nodules of fibrous tissue are guides 
to the site of the foreign body. The sclera is dimpled w^he^e it is 
cut tangentially or penetrated by the foreign body. The foreign 
bod} may be found inside a fibrous nodule on the sclera or it mav 
be partly embedded and transfixing this structure. If the foreign 
body has passed into the eye the entry wound is circumvallated 
uith diathermy and the sclera opened between sutures taking 
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care not to press the foreign body into the vitreous as it lies in the 
choroid or deeper layers of the sclera. Extraction is efTected either 
by forceps or the electro-magnet. .After closure of the scleral 
wound penicillin powder is lightly dusted in its vicinity and the 
conjunctival flap sutured with a continuous key pattern stitch. 

Operation 

The scleral (posterior) route was used in 45 cases in this series. 
In 37 of these the foreign body was extracted, in one it was removed 
with special forceps, and in the remaining 7 the foreign body was 
not attracted to the tip of the magnet. I have a feeling that in 
some of these with a better magnet and more accurate X-ray localis- 
ation the foreign bod}^ might have been extracted. Most of the 
cases in which the foreign body was not e.xtracted occurred at a 
time when conditions were particularly crude and the field electrical 
generating set full of vagaries and inconsistent in its behaviour. 
The technique of the posterior route is fully described in the 
account of the M.E.F. .series of 102 cases {Brit. Jl. OpiithaL, 
Vol. XXVni, p. 105, 1944)." 

Technical essentials are a tongue-shaped conjunctival flap con- 
vex anteriorly, the application of diathermy to the site on the 
sclera nearest to the foreign body and over an area of .sufficient 
length to cover an antero-posterior linear incision 1 mm. longer 
than the greatest diameter of the foreign body, the insertion of 
a mattress scleral suture on either side of the scleral incision when 
about two-thirds of the thickness of the sclera had been cut through, 
and turning the head and operated eye .so that the scleral wound 
lies uppermost before incising the choroid. The latter point is 
important in the prevention of vitreous presentation in the scleral 
wound. In no case was any vitreous lost. Nor did the diathermized 
area of the choroid and retina embarrass the extraction of a foreign 
body. Some surgeons believe that the foreign body ma}^ become 
entangled in the coagulum and so circumvallate the scleral incision 
with diathermy, leaving the area of incision untreated. 

It was necessary to introduce the tip of the giant electro-magnet 
terminal into the lips of the wound so that its point touched the 
face of the vitreous but did not enter it. This was done by fine 
adjustment in the height of the magpet terminal. 

The scleral suture was tied immediately after extraction of the 
foreign bod}'^ and penicillin powder was lightly dusted into the 
wound. 

Fifteen foreign bodies Avere extracted by the anterior route, 13 
of them by the magnet and 2 by forceps. 

In 12 instances there Avas no movement of the foreign body on 
applying the giant electro-magnet. 
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In some cases the foreign iMuhes were (>a nnn. in size ami 
impacted in the lens where they had produced a localised opacity 
near the equator and no appreciable visual clisiurltance. In these it 
was probable that they were magnetic, for similar frtigments re- 
moved from the face were so. It was decided to leave; tlu‘ fragments 
alone and to review the eye from time to time. It was unde.sirable 
to draw these through the lens capsule, and in any case it was 
improbable whether" a magnet terminal placed on th(> cornea 
would have moved such minute particles of an alloy. 

1 do not believe that the bogey of retinal detachment after the 
scleral route extraction is any more probable and ind«.'ed less so 
than the risk of vitreous loss which is also (]Uotcd as ;i contra- 
indication to the scleral route method of extracting intra-ocuiar 
foreign bodies. With careful technitpu; neither of tliese .serious 
events is likely to happen. 

If a retinal detachment occurs as a seiiuel to a foreign body it is 
due to the nature of the penetrating wound and the pathological 
changes this has caused inside the eye rather than any opi'rative 
intervention of a careful and properly planned character. 

Cases 

Table D gives the units to which the wounded and injured men 
belonged. As might be expected the infantry and armoured troops 
were prominent in the battle casualties and R.E.M.E. and 
R.A.S.C. in accidental injuries in field workshops. 

Table E shows the type of missile which penetrated and was 
inside the eye in the two groups of casualties (1) battle and (2) 
accidental. 

It will be seen from this table that as in the IM.E.F. .scries shell 
fragments accounted for the largest number of eve wounds with 
retained intra-ocular foreign body. Land-mine injuries were next 
common whereas in the III.E.F. series these were third in the order 
of frequency, hand grenade wounds being second. In Normandy 
the orchards and verges of the roads were heavily mined. The 
shoe ’ mine was particularly difficult to detect. The charge 
^\as encased in a wooden box, a trip wire projected above the 
surface of the ground and was difficult to see. Soldiers walking 
or running over such mines often had a foot blown off, the line 
of traumatic amputation being at the ankle, and had an injury 
to an eye. In the case of one officer a fragment of the rubber boot 
uhich covered his amputated foot was blown into his right orbit 
and la}' on the sclera, producing a severe concussion of the intra- 
ocular membranes on the temporal side. 

There was a higher incidence of eye injuries from fragments 
of machine-gun bullet casing than in the AI.E.F. series. This may 
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have been due to tiie severe fighting’ at close (iiiarters in villages 
(Tilley, Villers-Bocage, Hottol, Caumont and others) where 
machine and Sten gun fire was used liberally in house to house 
attacks, fragments of bullet casing produced by ricochets spattered 
the exposed faces of tlie combatants. 


Table D 


Unit 

Hn-ttlc 

Casualty 

.Accident 

Tot.il 

British Infantry 

21 

1 

22 

Canadian Infantrj' ... 

5 

— 

5 

R.A.C 

7 

2 

9 

Canadian Armour ... 

1 

1 

2 

R.A 

3 

1 

4 

R.E 

3 

1 

4 

R.E.M.E 

3 

2 

5 

R.A.S.C 


3 

4 

Royal Marines 

1 


1 

R.A.F 


1 


U.S. Engineers 



1 

Polish Infantry 

5 


5 

Polish Armour 

1 

— 

1 

Polish Medical Corps 

1 


1 

- Dutch Infantry 

1 


1 

Yugo-Slav Infantry... 

1 


1 

German Infantry 

4 

— 

4 

German Navy 

1 

— 

I 

Total ... 

60 

12 

72 
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Table E 


^fissi!e 

' Battle 
Casualty 

■Acciden 

t ' Total 

Shell • ... 

17 ' 


17 

Hand Grenade 

... i 4 

1 


4 

Machine gun bullet 

j 

casing j S 

1 

9 

Land mine 

... j H 


14 

Booby trap 

... j 4 


4 

Mortar bomb 

6 


6 

Bazooka bomb 

3 


1 ^ 

Aerial bomb 

... j 2 . 


2 

Phosphorus bomb 

i } 

1 1 



Hammer and chisel 

... , 

8 

1 _ 

0 

Tank track 

... 1 1 

2 

3 

Glass 

. \ ‘ 

' 1 : 

1 

1 

Total 

... ; 60 ■ 

12 

72 


In the attack on Caen the German mortar fire ^vas excceding'Iy 
Iteav}- and so were the British casualties. Booby-traps were left 
in the breaches of abandoned German weapons and in vehicles and 
bouses. The “ bazooka ” bomb was used against the armoured 
units and casualties from this missile also occurred in the infantry 
and eng^ineers. 

In the Western Desert Campaign we beJiei'ed tliat an improved 
steel helmet of the German coal-scuttle pattern with side -pieces 
protecting the temporal region on each side would have saved a 
number of penetrating wounds of the sclera. There is no doubt 
that the number of serious head injuries would have been apprcri- 
ablv reduced. N.C.O.’s ordered the men to tighten the lace inside 
the British steel hat. This procedure raised it an inch or more on 
the head and so increased the exposure of the temporal fossa and 
the lateral side of the orbits. 
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As in the Western Desert engineers clearing mine-fields did 
not or wotdd not wear a protective device over their eyes. Many 
severe injuries of bolli eyes from blast, burning and the spatter 
of gun-powder, earth and stone fragments could have been pre- 
vented by wearing thick salvoc goggles. Later in the campaign 
the eye pieces of captured German respirators were used to good 
prophylactic advantage. 

The hammer and chisel provided the highest incidence of 
accidental pentrating wounds with retention of an intra-ocular 
foreign body. 


Evacuation of wounded 

In Normandy the tented field hospitals were about S miles behind 
the line during the battles for Caen and Caumont. We operated 
most of the time as a Casualty Clearing Station. The wounded 
came to us from the field and generally reached us within a few 
hours, or at the most within a day, of being hit. We could not 
hold them for more than a few days and as soon as they were 
fit to travel they were evacuated either by air or sea to the United 
Kingdom. At times it was possible to keep some patients until 
the injured eye was out of immediate danger. At first the con- 
ditions of work were crude, operating tables stood at odd angles on 
an uneven field, water was limited to one enamel bowl shared by 
four surgeons and changed once ever}’ two hours, gloves and 
gowns were reserved for intra-abdominal work, fitful illumination 
depended on the vagaries of a field generating set, primus stove 
sterilizers had irregular habits and unseasoned theatre orderlies 
slowed down the rate of dealing with a large number of casualties. 
It was surprising how quickly matters improved, and efficiency 
and good order became established. 

I do not think that any eye casualty suffered from an operation 
under these conditions and during the 10 weeks we worked thus 
all the eyes which received conservative surgical attention settled 
down well after operation, none became infected and in none did 
removal of the eye seem likely to be necessary at a later date. This 
was just the fortune of war. 

After the break-through at Falaise and the advance across the 
Seine, Picardy and Flanders I was transferred to the 108 (General) 
Hospital (2,000 beds) which was working on the outskirts of 
Brussels in a bottle-neck on the line of evacuation of casualties. 
Here in a separate pavilion there were 90 ophthalmic beds, treat- 
ment rooms and operating theatre suite. The volume of work was 
immense and until the lull that followed von Rundstedt’s advance 
in the Ardennes we operated as a C.C.S. I was, however, allowed 
at times to hold seriously wounded eye cases for 2 or 3 weeks and 
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this was so after the Rhine crossing and until tlic end of tlic war in 
Europe. 

In May, June and July, inh'), repatriated pri.soners of war of 
many European nationalities, “ displaced persons ” and enemy 
prisoners required surgical attention for neglected wounds and 
were held until tit for di.scharge from hospital. 


Clinical Facts 


An enquiry was made about the distance of the explosion from 
the soldier. Whilst the majority of wounded were able to assess 
this some were unable to appreciate which of many missiles burst- 
ing near them caused the wound. 

One man was wounded by an aerial bomb explosion 200 yards 
awav whilst he was Iving down and in 7 per cent, of shell wounds 
this missile burst more than 20 yards from the soldier. The 
majority were within this range. 

Fifty per cent, of grenades and 34 per cent, of mines and booby 
traps exploded within a yard of the soldier. 

The men were asked their position when hit and the direction 
from which the missile came. In some, but not all cases, such 
information was helpful. 


Siae of llic missiles. 


Maximum diameter less than 1 mm. ... ... ... 10 

1 to 2 mm. ... ... ... 16 

2 to 3 mm. ... ... ... 17 

3 to 4 mm. ... ... ... 7 

4 to 5 mm. ... ... ... 6 

5 to G mm. ... ... ... 3 

6 to 7 mm. ... ... ... 3 

7 to 8 mm. ... ... ... 1 

10 mm. ... ... ... 1 

11 mm. ... ... ... 1 


^ There were 6 cases of multiple foreign bodies in the eye and in 
3 of these all the foreign bodies were removed by a single operation 
through the scleral (posterior) route. In the fourth case the 
foreign bodies were not magnetic. In one case there were two 
foreign bodies in the vitreous measuring 4 x 2-5 x 1 mm. and 
X 1 X 1 mm. respectively; in another case 3 foreign bodies all 
measuring O-o x 0-5 mm., the third case 2 foreign bodies 1 x 1 mm 
and 1 X 1 mm. the fourth 2 foreign bodies 5 x 4 mm. and 2-5 x 1 
mm., die fifth 2 foreign bodies 3 x 0-5 and 0-25 x 0-25 mm. and 

he sixth . foreign bodies less than 0-25 mm. both situated in the 
lens cortex. 
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As in the M.E.F. series foreign bodies between 2 to 3 mm. 
in their maximum diameter were common and (he majority were 
under 3 mm. 


Age incidence. 

18 to 19 years 3 

20 to 30 3 'ears ... ... ... 57 

31 to 40 years 8 

over 40 years 4 

Eye affected. 

Right eye 35 

Left e 3 'e 27 

Both e 3 ’es 10 

Site of penetrating wound. 

(1) Through the cornea. 

Upper temporal quadrant ... ... ... ... 5 

Upper nasal quadrant 6 

]\I id-line betw-een the.se quadrants ... ... ... 3 

Centre of cornea 2 

Corneo-scleral junction on nasal side 1 

Low’er nasal quadrant ... ... ... ... ... 6 

Low’er temporal quadrant 11 

Mid-line betw'een these quadrants ... ... ... 2 

(2) Through the sclera. 

Upper temporal quadrant ... ... ... ... 10 

Upper nasal quadrant ... ... ... ... ... 4 

Mid-line between upper and low'er nasal quadrants 1 

Low^er nasal quadrant ... ... ... 6 

Low'er temporal quadrant 5 


(3) Multiple — 2. In one of these two penetrating w’ounds w'ere 
in the low^er nasal quadrant of the sclera and in the other there 
w'ere three w'ounds in the cornea, 2 in the low'er nasal and 1 in 
the upper temporal quadrant of this structure. 

(4) Wound of entry not seen — 9. In the majority of these 
exploration show'ed that the foreign body had entered the orbit 
and penetrated the sclera behind the reflection of the bulbar 
conjunctiva. 

In this, the B.L.A. series it is evident that the site of the pene- 
trating w'ound was commoner on the temporal side than the nasal, 
both in the cornea and the sclera, w'hereas in the M.E.F. series 
there w'as a high incidence of w'Ounds in the nasal half of the 
cornea, particularly the lower nasal quadrant, and in the low^er 
quadrants of the sclera. 



H. B. Stallard 


35 


Uveal Prolapse— 7 cases. The nature and size of the missiles 
vhich caused the penetratinsj wound and prolapse is set out below. 

Iris. 

Shell 3 X 1‘25 X 07.5 mm 1 

n X 4-5 X l-o mm. ... ... ••• ^ 

2 X T2o X 0-2.5 mm. ... ... ••• ••• 1 

3 X 2 X 0-25 mm. ... ... ••• ••• 1 

Iris and Ciliary Body. 

Phosphorus bomb G x 4 x 0-5 mm. ... ... ... 1 

Land-mine 10 x 4 x 3 mm. ... ... ... •.. 1 

Ciliary Body. 

Bullet casing 2 fragments 5x4 and 2-5 x 1 mm. ... 1 

Choroid. 

Aerial bomb 2-5 x 1-75 mm. ... ... ... ... 1 

The two eyes in which there was prolapse of the ciliary body 
from a large fragment which traversed the vitreous and stuck 
partly through the sclera on the opposite side of the globe became 
quiescent for a few weeks but ultimately required excision. The 
others were saved. 

Traumatic cataract. — 34 cases. In 24 of the 34 cases the pene- 
trating wound was in the cornea. In 7 of these the damage to the 
lens was slight. The size of the intra-ocular foreign body in these 
cases varied from 012 to l o x 1 x 0-25 mm. In one instance it was 
0-12 mm. and in another there were 2 fragments of aluminium 
alloy about 0-25 x 025 mm. deep in the lens. 

The ultimate visual result in these cases was on the whole good. 
Two had G/6 vision, one 6/9, another 6/24 before leaving hospital 
and no information about the others was forthcoming from the 
hospitals to which they were evacuated in the United Kingdom. 

The remaining 17 cases had severe damage to the lens. 

In 6 instances the lens was damaged where the foreign body 
passed through the sclera. Two of these showed a slight degree of 
cataract and in 4 it was severe. 

The wound was not seen in 3 cases of traumatic cataract and 
cataract was bilateral in one case, one eye had a scleral wound and 
in the other eye the wound was not seen. 

T itreous haemorrhage . — The incidence of vitreous haemorrhage 
in the B.L.A. series was 44-4 per cent., that in the M.E.F. 48 
per cent, and the proportion of slight and severe cases was nearly 
alike in the two series, the severe cases being slightly more in 
the B.L..-\.. casualties. Table H shows the incidence of slight and 
severe vitreous haemorrhage in relation to a cornea] or scleral 
penetrating wound. 
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Table H 


Vitreous 

Corneal 

I Scleral 

j 

j Wound 

1 

' Total 

1 

Haemorrhage 

wound 

wound 

j not'seen 

Slight 

4 

3 

2 

I 

! 9 

I 

Severe 

3 

i 

20 


! 23 

Total 

i 

7 ; 

! ! 

23 

2 
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As might be expected severe vitreous liaemorrJiage occurred 
when the site of the entry wound was near the exit of a vena 
vorticosa, in tlie line of a long ciiiarj'^ arterj- and in some cases 
when it traversed obliquel)'^ the pars plicata of the ciliary body. 
In such cases the sizes of the foreign bodies were from 2-5 to 6 mm. 
in their longest diameter. 

Vitreous prolapse. 

On arrival at hospital vitreous prolapse was present in 5 cases. 
In 4 of these it was through a scleral wound inflicted by foreign 
bodies 1, 2-5, 3 and 5 mm. in their longest diameter and in 2 of 
these cases the foreign body had also perforated the upper lid. 
In one case vitreous prolapsed through a penetrating wound of 
the cornea made b}’’ a 2 mm. foreign body. 

Retinal detachment. 

Retinal detachment was present in 2 cases. In both of these 
the entry wound was in the lower half of the sclera, in front of 
the equator and the retinal detachment and vitreous haemorrhage 
were in the vicinity of the wound. 

In two instances when the vitreous haemorrhage was too severe 
to see the retina, some dark brown blood-stained inter-retinal fluid 
escaped when the choroid was incised for magnet extraction of 
the foreign body. So it is probable that retinal detachment was 
present in these cases. 

I have no knowledge of the incidence of late retinal detachment 
in this series for it has been impossible after the war to trace more 
than a small number of them. 

(Follow-up cards were sent with the notes of every soldier in 
this series. Out of 72 I received only 1 repl}', and that from a 
general house-surgeon in a small north countrv hospital, and this 
contained no details. This was a similar experience to the Middle 
East series.) 
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]'isiiaJ result. 

It was impossible in this series to obtain facts about the ultimate 
visual result. During- 1944 we operated as a casualty clearing 
station and as soon as a man was fit to be moved he was evacuated 
to the United Kingdom. As stated above neither follow-up cards 
nor letters about the wounded were answered. 

Whenever it was possible for a patient to have his vision tested 
before evacuation this was done (in the Xormandy campaign this 
examination was made in a tent). It is'possible that in many cases 
the visual acuitv improved later. Such records as were taken 
at the t’me of evacuation are as follows : — 

6/5 2 cases 

6/6 ... ... ... 5 cases 

6/9 ... ... ... 5 cases 

6/18 ... 1 case 

6/24 1 case 

6/36 ... ... ... 2 cases 

Counting fingers ... 2 cases 

Hand movements ... 8 cases 

Perception j Accurate projection ... 2 cases 

of light. 1 Inaccurate projection ... 5 cases 

No perception r 

of light. 1 ' 

In the remaining 37 cases visual acuity was not tested because 
of evacuation at short notice and the impossibility of doing an 
accurate refraction on a patient with multiple wounds lying on a 
stretcher. 

Excision . — Two eves were ultimately excised. In each of tliese 
the foreign body had passed through the limbus of the upper nasal 
quadrant, traversed the vitreous and was impacted in the sclera 
of the lower nasal quadrant, the foreign body being partly inside 
the eye and part of it projecting through Tenon’s capsule. In each 
case the foreign body was large, in one case it was 10 x 4 x 3 mm. 
and in the other 5 x 4-5 x 1 mm. In both cases after wound toilet, 
extraction of the foreign body and suture of the scleral wounds 
the eye settled down and remained so for a few weeks. I heard 
indirectly that the ophthalmologist in the Canadian Hospital to 
which these men were transferred considered excision proper on 
account of no perception of light, a soft eye and a wound in the 
ciliary region. 

hndophthahnitis. — There were 2 cases of endophthalmitis which 
settled down. These received parenteral and subconjunctival 
penicillin. 

'I here were no cases of panophthalmitis. How much this was 
due to penicillin powder dusted on to the expo.sed sclera around 
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th'- !> r*>rfi!nv in tin- scIit;i! roulc extractions it is impossible 

t.. . riir Mirj^'ic.-il Iratn wor** gloves and a non-toiicli technique 

V. .iil.qit.'d. 'I'lir pusl-opcralivc course was uncomplicated by 
in all cases of scleral route (;xlractions. 

, I [tei/ tcif/: '.rnitiuh in other purls of the body . — ounds 
v |)f> ’.ent in oilier parts of the body in al-j per cent, in the 
las-s. .Muhijile woiimls included .severe injuries such as 
opf-ri ir.etiife.s of the femur, haenioihorax, amputations, burns 
..ad •.■•re.us head injuries. The nature of the.se is recorded briefly 

!f; til'- .ipti- ndix. , 1 I • 

‘I hr uirietv of multiple injuries due to hand grenades, larid mine 
, x;.:, .-.ems, .and hoobv traps conformed closely in both the iM.e.. '. 
Mid l».l...\. .srries. 


Incidence of penetrating wounds of the eye with 
retained intra-ocular foreign body 


In ft . ill ihc 


1, ,i„. M !■ !•. and serie.s it has been difficult to 

It III. . r , I, of penetrating wounds 

i.f.iam ac. urat.- .statistic foreign bodies in relation 

with " 4u'^^^ Security measures 

,.y.. . .isualtic.s and to al easuallies particularly 

(.i'tcii prci'i'iited a pubiHati forces reached Alamein 

I.- wi.rn (he fierman-ltahan lorccs ic 


I a publication (If number 

i„ die ''or,irriTo! Med Services' were de^ 

lune. I!'!-’, '"••‘".r ^7f^;;!,n ied'dirougli several hospitals and 
iotved. The transter ‘ "n- magner work at three of these 
.-..licciion ot ea.se.s ^ 15 , 1 , Scottish and the 8th 

(the majority ol such , 1 ,^ (j,j, General Hospital) made 

C.-ncr.iI Mt'Sjnial.s an -I 

, |,,.,.ping ol ' xlL 102 cases of a penetrating wound 

In the M.H-J^ foreign body out of 328 men 

,.v(. with retained mtra p^bit and 110 with 

Ivi.l, .n;..nck .vill'i" vis.«I p.-,ll.'vnys. I" =0".' 

irwu-MiloSJo '''X;:rs.Slcrof' .i.e phase 

s:.„, nnd Michael-son coUvcied j ~g f intra-ocular 

n--/.-''i>Xu.eSal.ies. 190 of which had 
IwJi.'S ml of ' l„ iiS of tl.is scries boll, eyes ..ere 

o .rr-uine- wounds Ol tin 

•" : — i,ca 94 rncpc; of intra- 


S .ir iline- WOUIUI--. - 

I"''. I ■" T e mniDaien had 24 cases of intra- 

'"■p msc'-lirown.i'g casualties in tvlioni MS eyes 

volar Ibrcigi. .mt iye casualties were 2'6 per cent, 

iiijurii* ...v,,. Clines. - r i ;r,t,-o_nr,ilni 


T.'he 72 cases of retained intra-ocular 

In .hi,s ll.l-y've:t'‘T'!;ie cas, laities and 02 accidental injuries 

M-eign hit'll'' 
f the eyes. 
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The statistics given by Lt.-Colonei A. Lister in his Summary 
of Ophthalmic vork in 21 Army Group from June 5 to September 
30, 1944, are 2,188 eye casualties of which 1,440 were due to direct 
enemy action, 480 (about 30 per cent, of battle casualties) had a 
penetrating eve wound, 157 had intra-ocular foreign bodies, 51 
(about 30 per cent.) were removed. 

From October to December, 1944, eye casualties due to direct 
enemy action were 595, and were 3-8 per cent, of all casualties in 
October, 3T per cent, in November, and 0 8 per cent, in December. 
There were 215 “ battle accident ” casualties in this same period. 
Twenty per cent, of the eye casualties had penetrating wounds of 
the eye and 33 per cent, of these had intra-ocular foreign bodies, 
only 25 per cent, of which were removed. 

Whiting and Goulden comment that in July, 1916 (during the 
1914-18 war) they had 30 cases of retained intra-ocular foreign 
body in this month, 5 cases occurring on one day and 13 in a week. 
They also remark that in France at this time a considerable 
number of intra-ocular foreign bodies were non-magnetic. 

Cridland gives the incidence of penetrating wounds of the eve 
with retained intra-ocular foreign body in civil practice in 3 large 
industrial areas as 1 in 977-9 of all eye cases and 1 in 299 of accident 
cases. 


Summary 

The clinical facts of 72 cases of penetrating wounds of the eye 
with retained intra-ocular foreign body in the B.L.A. are surveyed, 
^lethods of X-ray localisation and types of giant electro-magnet 
are discussed. In military surgery under field conditions such 
apparatus has to be simple for the former has to be used expeditelv 
by men with no special knowledge or training. There is indeed 
little time for such work when dealing with almost daily, convovs 
of several hundred wounded. Our average time for a case was 
three minutes for suturing a limbal ring in place, about 10 minutes 
for the X-ray and 7 to 12 minutes for the operation of extraction of 
the foreign body by the scleral route. 

The scleral route for extraction is indicated in the majority of 
cases and is simpler and less traumatic than the anterior method. 
With careful technique the danger of vitreous loss is negligible. 
This complication did not occur in this series. Retinal detachment 
is mentioned in the literature as a complication of the scleral route 
operation. I think this catastrophe is unlikely to occur as a direct 
result of the operation when diathermy has been used around the 
incision in the sclera and intra-ocular membranes. It mav have 
happened in cases where diathermy was not used but there is no 
comment on this point in the literature. Retinal detachment is 
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more HkeJy to be due (o the pathological changes induced inside 
the eye at the time of injurj’-. 

In this series 69-3 per cent, of foreign bodies were extracted, 
51-3 per cent, by the scleral route and IS per cent, by the anterior 
route. Other authors including 21 Army Group Medical H.Q. 
state that about 30 per cent, of modern war missiles are extracted 
by a giant electro-magnet but they do not differentiate the incidence 
of success by either the anterior or posterior route. jMany reported 
failures bj' the anterior route might not have been so if the scleral 
route had been properly tried. 

With better X-ray facilities for localisation and a better magnet 
I feel that the figure of successes in this B.L.A. series might have 
been higher. For extraction of the feebly magnetic alloys of war 
missiles it is essential to bring the terminal of a very'powerful 
electro-magnet into the lips of a scleral incision placed as near 
as possible to the foreign body. 
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“BLUE HALOES” IN ATEBRIN WORKERS 

BY 

Ida Mann 

OXFORD 

I iVJi deeply indebted to Dr. H, Wyers for having called my 
attention to this condition and for the opportunity of examining 
the cases described. 

Since the introduction of atebrin* for the treatment of malaria 
and its consequent manufacture on a large scale, certain pathological 
conditions consequent on handling it in bulk have become known. 

♦ Atebrin is 2-chloro-5-( £y-dietbylam)no-a-methylbutylainino)-7-raetho3g-^ndine 

dihydrochloride and is also known as Mepacrin (B.P.) and Quinacrin (U.b.V.J. 
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R. MILLAURO has pleasure in introducing to the 
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combining and enhancing the natural effect of the best 
quality Soda-Glass they have hitherto used, with the non- 
shatterable and durable qualities of the Plastic. 


Further particulars may be obtained upon application. 
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The commonest appear to be erythematous and papular skin 
eruptions on exposed parts, with puffiness of the eyelids, lacrimation 
and pain over the frontal sinuses. These .symptoms occur in certain 
sensitive individuals who are usually rendered thereby unsuitable 
for work with the drug and are transferred to other processes. 
Among those workers, however, who do not show this special 
sensitivity and therefore continue in the work, a yellow dis- 
coloration of the skin and conjunctiva and a curious corneal con- 
dition may develop. The present note concerns the eye condition of 
six workers engaged in the production of the drug and its com- 
pression into tablets. This eye condition is not a scheduled 
industrial disease and so is not compensatable in the ordinary way. 

Ocular signs and symptoms . — The patients, healthy men 
aged 28, 35, 3G, 49, 53 and G6 respectively, had been working in 
an atmosphere which often contained for short periods clouds-of 
very fine atebrin dust. One had worked in the plant for a year, 
two others for 10 months. All considered that they were not 
particularly sensitive, and experienced no dermatitis or other 
discomfort. They wore protective clothing, goggles and masks, 
but the dust was so fine that in spite of this they soon noticed 
yellow staining of the conjunctivae and skin, especially of 
hands, head and neck. The men worked 9 hours a day for 
five days a week and after some weeks or months they all 
noticed that when looking at a small source of light at night 
they saw a blue halo round it. There was no ocular pain, no 
lacrimation or photophobia. All insisted that the halo was mainly 
blue, that for a light one metre away it began approximately two 
inches from the light and was about three inches wide. It was 
darker blue near the light and pale blue at its outer edge. If the 
light was placed at six metres, faint yellow, green and reddish 
brown bands appeared outside the blue ring. These were usually 
not noticed until asked for, the blue ring being much the brightest. 
All the .men stated that their visual acuity was unimpaired and 
on examination it was found to be 6/6 in all the eyes. They 
could see the blue halo at any time by looking at a light and there 
was never any pain. Two men stated in addition that their nostrils 
were sore and occasionally bled. 

Slit-lamp ■ appearance . — On examination the condition in all 
six patients was similar. In some it was more severe than in 
others. 

In the fully developed condition there was a yellow discoloration 
of the conjunctiva in the interpalpebral space (Fig. 1) and in 
addition a curious corneal condition, just visible macroscopicallv 
as a slight dulling and yellowing of the cornea. A slit-lamp, 
however, resolved these appearances as follows : — ’ 
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!• The conjunctiva showed a diffuse pale )'e]low stain in the 
interpalpebral space only. The vessels were not eng'org’ed nor 
was tliere any increase in secretion. At the limbus in the exposed 
portion and also just under the edge of the lower lid, but not 
at the upper quarter of the limbus, there were aggregations of 
minute dark brown dots. These are seen in Figs. 2 and 3. They 
resembled \^er 3 ' much the pigment dots seen here in Chinese and 
other lightly pigmented races and in some Southern Europeans, 
but they were rather darker, denser and more fineh' particulate 
than these. They appeared to be an actual deposit, possibly picked 
up b}' cells (macrophages) and l^'ing in their cytoplasm or possibly 
merely existing as a fine surface dust. They were not movable 
and could not be washed off. 

2. The cornea showed a remarkable change. The whole surface, 
even that covered b)' the upper lid, was peppered with verv fine 
dust-like particles. These appeared dark yellowish brown by 
direct illumination, and quite opaque by transmitted light. The 
size of the particles varied but at a rough estimate with the slit- 
lamp thej'’ were from o-lO/iin diameter, f.e., about the size of, or a 
little larger than, the^ nucleus of an epithelial cell.* There was no 
disturbance of the corneal refle.x, the surface being perfect!}- smooth 
and bright, so that it seems likely that the particles were intra- 
cellular or at least situated in the substance of the corneal epithelium. 
None was seen deeper than this and most appeared to be in the 
surface layer of cells.' 

Across the lower part of each cornea was a series of wavy yellow 
lines, like a ver}' marked Hudson’s line, but wider and brighter 
than this and branching. This is seen in Fig. 3. The lines 
were composed of ver}- closely aggregated dots similar to the 
others over the rest of the cornea, but closer together and much 
brighter yellow. There was also a more diffuse yellow colour 
across the cornea in this region, resembling the pale yellow 
staining of the conjunctiva and suggesting a substance in solution. 

The substantia propria was entirely normal, as were the internal 
parts of the eye. Fig. 4 shows the slit-lamp appearances. The 
corneal band is on the left and shows the yellow colour of the 
massed deposits, the general surface speckling and the normal 
substantia propria. The band of light reflected from the iris 
shows the 5 -ellow dots to be opaque or dark brown on retro- 
illumination, and to the right of this they are visible as greyish 
dots seen by scattered light (total internal reflection). 

Course and prognosis. -The history of one patient throws some 
light on the time sequence and on the prognosis. This man, 

^ corneal epithelial cell measures roughly 5X7, i and the 

cell I0X18/X. 




Fig. 1. 

Macroscopic appearance of eye of 
atebrin worker, aged 66 years. 



shows areas nf a - diagram 

pigment dots). r'bution of the 



Composite slit-lamp drawing of cornea of ate- 
brin worker aged -19 years, showing innumerable 
vellowish dots and aggregations of these in' the 
lower p.art. (The dots arc not drawn small 
enough) 
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j.D.. aged 35 vears, was first employed on tlie work two years ago. 
After a little less than a year he noticed the blue haloes and that 
the whites of his eyes were yellow. He was then put on light 
work where he was not exposed to the chemical. .After two months 
of this the “ blue rings ” disappeared and he considered his eyes 
quite normal. .After a further month, during which he remained 
well, he went back to work with atebrin. He remained well for 
six months and then began to notice faint haloes. These became 
intensified by nine months, at which time I examined him, but he 
stated that the rings had not yet reached their previous intensity. 
He showed the limbal deposits of brown dots and his corneae were 
very faintly and finely peppered, but there were no yellow lines 
and the whole appearance was much less marked than in most of 
the other patients. Without a slit-lamp lie would have been passed 
as normal. 

This case seems to show that the condition may be very slow 
in developing and that if the patient comes off the work it clears 
awav completely, only very slowly coming back on re-exposure. 
No permanent damage appears to result and the visual acuity is 
unimpaired throughout. The time for disappearance of the rings 
after stopping the work is about two months and the time taken to 
reappear (and to appear originally) is six to nine months. 

Differential diagnosis . — The complaint of haloes round lights 
alwaj'S arouses a suspicion of glaucoma, but in all these cases the 
tension was normal, the discs not cupped and the visual acuity 
0/6 with full fields. The absence of any signs of glaucoma and 
the presence of the appearances described above should make the 
diagnosis simple. In addition, the patients have always been 
exposed to atebrin dust for some time before the symptom is 
noticed. 


Discussion of pathology . — It would seem that the punctate 
deposit on the cornea is the cause of the haloes and that thev 
are produced by a diffraction effect. Three points of interest 
present themselves for investigation, namely, the route bv which, 
the deposit reached the cornea, its nature and its position. 

Since the men were exposed to atebrin dust two routes to the eve 


were open, either the direct surface involvement, i.e. the dust 
settling on the eye, or the systemic route, the dust having been 
inhaled, swallowed or absorbed through the skin and passed to the 
eyes via the blood stream or the lymphatic svstem. 

In order to decide this, two observations were made, one on man 
the other e.xperimentallv on rabbits. In the first, two other men’ 
aged 2- and 30 respectively, were examined. Thev were volunteers 
in an experiment on the effects of atebrin administration in normal 
people. 1 hey had both taken 100 mg. a dav bv mouth and occasion- 
ally more, for seven months and were still taki'ng it when seen. Their 
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hands and faces and skin generally showed a pale yellow staining, 
but their conjunctivae were perfectly normal as were also their 
corneae. 1 he}’^ both staled that the}' had no symptoms, that they 
had never seen blue haloes, that their sight was unaffected (it was 
G/6 right and left in both) and that at no time had the whites of 
their eyes been }'ellow. This would seem to indicate that the 
corneal condition in the atebrin workers is due to direct surface 
contamination with very fine dust, which gets embedded in the 
corneal epithelium and is only slowly cast off. 

A second observation to confirm this was made on three rabbits. 
It was found that atebrin dust blown directly onto their eyes with 
an insufflator twice a day produced a similar slit-lamp appearance 
in six days, with no systemic effects. 

It would therefore seem certain that the corneal condition is 
caused by direct surface contamination with atebrin. 

The particles seen with the slit-lamp cannot, however, be atebrin 
itself, since this is completely soluble in the tears. Their exact 
nature is speculative, but it seems possible that they are precipitates 
of an insoluble breakdown product of atebrin formed in the cells of 
the corneal epithelium which have absorbed the atebrin itself in 
solution in the tears. We have some evidence that selective absorp- 
tion of substances from the tears does take place, but so far as I am 
aware, no previous instance of intra-cellular precipitation of such 
an absorbed substance is known. 

In order to investigate the e.xact position of the particles, one 
of the rabbits mentioned above was killed at the time when the 
slit-lamp appearance of the cornea resembled that in man. IMicro- 
scopic examinations of scrapings and flat preparations were made 
of the corneal epithelium. Yellow granules in the cytoplasm could 
be seen in unfixed specimens, but fixation with saturated mercuric 
chloride solution in absolute alcohol and staining with Leishman’s 
stain gave the best results. Granules were then visible, stained 
faintly blue, and lying well within the cytoplasm of the epithelial 
cells. Each individual granule was very small and amorphous. 
Aggregated they formed a granular blue mass either ericircling 
the nucleus or lying beside it, if it happened to be eccentric in the 
cell. The granules were optically inactive. It is obvious that the 
opaque yellow dots seen tvith the slit-lamp are not the individual 
granules but the whole aggregation within the cell containing them. 
The nature of the granules is not known. It has been suggested 
by Dr. H. J. Barber of the Research Laboratories, May & Baker, 
Ltd., in a personal communication to Dr. Wyers that they may be 
composed of 2-chtoro-7-methoxyacridone, an exceedingly insoluble 
substance which is slowly formed by hydrolysis of atebrin. He 
considers that this substance might well become fixed within cells 
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and stain them, since both atebrin itself and methylene blue to 
which it is related have marked staining properties. It is interesting 
to note that 2-chloro-T-methoxyacridone does not occur in the 
formula for acriflavine and that no complaints of haloes or of corneal 
staining have come from acriflavine workers. It does occur, 
however, in the newer 5-aminoacridine and workers in this material 
should be watched for development of any signs or symptoms. 

That the substance composing the granules is in some way 
derived from the solution of atebrin in the tears and is not deposited 
in the cells direct from the dust is indicated b\' the fact that the 
granules occur all over the cornea, even under the upper lid. This 
distinguishes the appearance from that due to a chemical injury 
with some substance (c.g., mustard gas vapour) which acts directly 
on each epithelial cell it touches, without going into solution in 
the tears first. 

Once the granules have appeared in the cells they do not re- 
dissolve but remain until the cells are cast off and repaired in the 
ordinary course of events. The affected cells tend to become pushed 
" by the movements of the lids into a more or less horizontal band 
just below the centre of the pupil (position of Hudson’s line) and 
during the process of recovery (in rabbits) can be detected longest 
here. 

That more severe contamination than that received by the six 
patients described might produce more severe and permanent 
results than they displayed was suspected. Two of the rabbits were 
therefore exposed to large insufflations of atebrin powder twice 
daily. One of them developed oedema of the substantia propria of 
the cornea, shedding of the epithelium, marginal vascularisation 
and iritis. The other showed slight iritis and no corneal oedema. 
In both the diffuse yellow colour of the atebrin in solution appeared 
to extend through the whole thickness of the cornea and even to 
stain the endothelium. Complete recover)^ took place in both cases 
on stopping the insufflations. 

The nature of the haloes seen by the patients . — The halo is 
obviously a diffraction effect due to the opaque granules in the 
epithelial cells. Such haloes are alwa\-s blue on the inside and red 
on the outside of the ring. The blue, being brighter, is more readily 
noticed. Duke-Elder (Text Book of Ophthalmologv, Vol. I, p'. 
SOI) states " The nature and site of the structures causing the halo 
can be deduced from the angular diameter of the rino-s . . . The 
radius of the halo, divided by the distance of the nodal' point of 
ilie eye from the light gives the tangent of the angle.” An attempt 
was made to measure the angular diameter of thelialoes in this wav 
in tliree of the men, using a monochromatic filter (transmittin’o- 
.5:.0().\). The results lay between 3° 17 min. and 3= o2 min') 
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Exlrcnic accuracy of measurement was not possible, but the result 
indicates that (he particle size is roughly a little smaller than a 
normal epithelial^ cell. The usual angular diameter of the haloes 
in glaucoma is 12*^ and here we know that the size of the 
droplets causing them is that of a swollen oedematous epithelial 
cell. Haloes due to mucus on the corneal surface are larger still 
(up to 14°). 

An attempt Avas also made to calculate the actual particle size 
b}’ measuring the haloes seen with monochromatic filters (5500A 
and 5400 a') and using the formula 

d = l-22X — 
r 

where d=diameter of particle 

r=radius of first dark ring in cm. 
l=distance of e 3 'e from screen 
wave-length in /u 

the actual measurements were difficult to do accurately and the 
results of a number of trials gave values for d varying between 7/' 
and 11/'. This, though not conclush'e, points to an intra-cellular 
cause for the diffraction effect and would seem to correspond with 
the massed amorphous particles. 

The investigation of this new industrial disease is chieHy of 
interest from the phj'sico-chemical point of view and from the 
importance of the differential diagnosis of glaucoma which its 
history suggests. 

Summary 

A new industrial disease of the cornea is described in atebrin 
workers. It appears to be caused b}^ an intra-cellular deposit of an 
insoluble derir'atiA'e of atebrin. 

Its only symptom is the seeing of coloured haloes (mostly blue) 
round lights. Its prognosis is excellent on removal from contact 
with atebrin dust. 


SUBJECTIVE “LIGHTNING STREAKS’’^ 

BY 

R. Foster Moore 

LONDON 


In the October, 1935 number of this Journal I published a senes of 

cases of a symptom complex under the above t'tl/ (P; 

later, an additional series in The American Journal of Ophthalmology 


Received for publication. November 21. 19 ^ 6 . 
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(November, 1940, Vol. XXIII, p. 1255). Professor F. H. Verhoeff 
has published an excellent account of them in The American Journal 
of Ophthalmology (March, 1942, Vol. XXV, p. 265). 

My reason for reverting to the subject is, that I am now able to 
add the personal experiences of the symptoms in three ophthalmic 
surgeons, which may, on this account, be thought to have particular 
value; they compel me to modify, and enable me to amplify my 
former description in several prominent particulars. 

Professor Verhoeff has been good enough to send me a detailed 
and lucid account of his experiences, and to make suggestions which 
coming from him have unusual authority ; Dr. J. Rutter Williamson 
sends me an excellent description of his observations, and these have 
a value of their own from the fact that he sees with one eye only • 
and since^ my last paper I ha^^ myself become a subject of the 
Streaks.” I propose to describe the condition in the lieht of the 
above additional evidence. ° 


This is a symptom complex which occurs after middle age— the 
youngest of my patients was 42— most usually in myopes and 
perhaps more commonly in women. ^ ’ 

It consists in the association of the development of flashes of lieht 
with the simultaneous appearance of spots before the eves. I previous- 
ly expressed surprise that patients should be sufficiently cLcerned 
to seek advice on account of these symptoms alone, as they some- 
times will, but having experienced them myself, I can understand 
that they should arouse a degree of curiosity, if not of actual anxietv 
as to their significance, for the phenomenon is quite a striking one 

The most conspicuous feature is the sudden appearance, without 
obvious cause, of bright or brilliant flashes of light. 

Various .similes have been made use of in describing thpm o. 
“lightning” is the most usual I adopted it. ’ 

Amongst other similes are the following : 

J. R. W. says “ On the evening of November 25, 1942 I noticed 
flashes after switching off the light to go to bed. I tho’ueht therP 
must be a defect in the “ black-out ” showing searchlights but 
investigation proved negative.” ° ’ 

F. H. V says I have found on close questioning that patient^ 
all agree that what they see are streaks.” ^ ^ iient.. 

For myself were I e.xperiencing the phenomenon as a quite 

‘he 

•• '.1C. etars- “fireworks- 

Few have commented upon the colour but T F W -u 
“ bluish yellow- flesh : ooe person s'poke li ■'si," 
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and one compared the flashes to fire-flies, but said they were too 
silvery in colour. 

_ They are of momentary duration so that detailed analysis of them 
IS not possible ; they are very bright and travel from above down. 
They are curved as, I fancy, lightning never is ; they do not exhibit 
the zig-zag feature of lightning. 

J. R. W. says “ It commenced in the upper part and ran down- 
wards, always in a perfectly true semi-circle’'; this too is true of 
what I see. The}' may be seen at any time, though naturally the}' 
are more conspicuous in the dark ; the}' occur whether the eyes are 
open or closed. 

Position of the streaks . — My original statement as to the part of 
the field in which the streaks are seen, was that they were “ almost 
always to the outer side of the eyes ” and whilst this is an accurate 
statement they certainly do occur at other positions. 

F- H. V. says; — “The streaks in my left eye began about 
October 30, 1937. For a short time they occurred in all quadrants. 
In 1939 I could elicit them only in the outer quadrant. On 
October 19, 1942, I first observed the streaks in the right eye; at 
first here too they were in all quadrants and I could sometimes get 
an almost complete circle of light ; all but the lateral streaks, how- 
ever, ceased to occur in about a month. At the present time 
(May 24, 1946), I can still elicit a temporal streak in either eye.” 

J. R. W. says : — “ It was situated to the outer part of the field 
(he having only one seeing eye, the left). On its disappearance 
there swept in from the right, f.e. from the nasal side, a sort of 
secondary flash, a wavy cloud of pearly colour, very like what is 
seen with the ophthalmoscope sometimes, in a detached retina. 
This wavy appearance was trembling, as if a very thin cloud disturbed 
by a current of air; the whole was of course of extremely brief 
duration. Very rarely did one see a straight flash, and then it was 
ver}' small and appeared on the nasal side of the field of vision. 

My own experience is that the streaks are seen only on the rather 
extreme temporal side, and do not transgress a central vertical 
limiting line, but at times I have seen what I can only describe as 
faintly luminous circular areas to the nasal side. 

It can be said that the streaks may be seen in any quadrant of the 
field, but that they are much more often referred to the temporal 
side, and that here they persist much longer than elsewhere. 

Movement of the eyes. I am surprised that in my former account 
I had not elicited that the flashes are only seen on movement of the 
head or eyes, a fact which is pointed out by Prof. Verhoeff. Had I 
at that time been the subject of them, I could not have overlooked 
the fact ; most folk are agreed that they can produce them at will 
bv sudden movement of the eyes. 

‘ Verhoeff says “ I can elicit both streaks by quick rotation of 
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my head. This of course causes an ocular rotation to the opposite 
side, so that the resultant is simply a ‘sideways motion of the eye as 
a whole.” 

J. R. W. says — “ I could produce it at will by moving the eye 
quickly to the left.” 

For myself I can say that while the eyes are at rest the flashes 
are never seen, and that I can elicit them, not with certainty but 
quite frequently, by sudden movement of the eyes. 

It is unnecessary to labour the fact that movement is necessary 
for their production, the only point upon which I have some doubt 
is as to whether movement of the head will do so ; I think it likely 
that it will, though I have not been able to satisfy myself as to this. 

Verhoeff’s explanation (referred to later) of the method of pro- 
duction of the streaks clearly calls for movement, whether of the 
head or eyes or both. 

It is quite clear that the streaks do not occur with the eyes at rest. 

Unilaterality. I find that in three cases only of my first twenty- 
six was the condition bilateral. In Verhoeff’s case streaks appeared 
in the second eye about five years after the first ; he says, with true 
prescience, “ probably you will later get streaks in your other eye,” 
this occurred just a year later. 

I think it likely that most cases become bilateral in time. 

Persistence. My original statement that the streaks persisted for 
“ varying periods up to two or three months ” needs revision. 

Of the present three observers F. H. V. tells me (May 24, 1946), 
“ The streaks have persisted about nine years in my left eye, and 
about four in my right ; I still can produce them at will in both 
eyes, but only in the outer field of each.” 

T. R. W. says : — “ They only lasted in their original brilliance for 
SIX weeks or so ; after two months I occasionally see the semi- 
circular flashes but not brilliantly illuminated as before.” 

For myself, they first appeared in the right eye on October 17, 
1943, and in the left eye on October 20, 1944 ; I still see them in 
the temporal field of each eye, i.e., after three years in the right and 
two in the left eye ; they are less obtrusive than formerly and I 
think occur less frequent!}', though no doubt one has got used to 
them and notices them less. 

In view of the above it is clear that one can put no limit to the 
period for which they may occur, and it seems likely that, in some 
cases at least, they may persist indefinitely, especially in the 
temporal fields. 

The association iciih vitreous opacities. Of the close relationship 
between the occurrence of these streaks and the simultaneous 
development of vitreous opacities I have no doubt. 

It may well be that the patient has been familiar with opacities 
for many years, and in this case the development of streaks is 
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heralded by the sudden appearance of a fresh crop of them, or it 
may be that the two, the streaks and the opacities make their first 
appearance at the same time, i.e., within a few hours of each other; 
in any case the association is very constant and I do not think these 
characteristic streaks occur without the development of a crop of 
opacities. 

F. H. V. says; — “My vitreous opacities are much greater than 
they were before the streaks first appeared.” 

J. R. W. says “ In daylight one was constantly seeing showers of 
black spots in a smoky environment and these moved across the 
page when reading.” 

For mj’^self, as a low m 3 'ope, I have been familiar with muscae for 
many years. On the evening of October 17, 1943, whilst out walking, 
I noticed a new, rather conspicuous unfamiliar spot, in the lower 
temporal field of the right eye, it was oat-shaped and of a rather 
golden colour; twent}' four hours later I saw, for the first time, 
bright flashes, running from above down, curved, vertical in direction 
and well to the temporal side. 

On October 20, 1944, flashes, having the same character, 
suddenly appeared to the temporal side of the left eyt, and in the 
evening, a shower of dark opacities appeared. 

The immediate cause of the streaks. I believe Verhoeff’s explana- 
tion of the immediate cause of the streaks is probably the correct 
one ; he attributes them to a shrinking and partial separation of the 
vitreous which then impinges upon the retina on movement, he says — 

“ To explain the more frequent occurrence of the streaks in the 
outer field, it is necessary to assume that the separated vitreous is 
more apt to strike the nasal retina, or that the sentient part of the 
retina extends further forward on the nasal side, or that both of these 
conditions obtain. Since the vitreous is asymmetrical, in the sense 
that the disc is nasal to the posterior pole of the eye, the separated 
vitreous would be nearer to the retina on the nasal side, and it is, of 
course, a known fact that the visual field extends furthest on the 
temporal side.” 

At a later date he writes : — “ I can elicit both streaks by a quick 
rotation of my head — this fact confirms my view that a streak is 
due to the impingement of the separated vitreous upon the retina. 
You should try again to elicit the streak in your eye by a quick 
rotation of }mur head.” 

Up to date, I have come across no case which causes me to 
modify my belief that the streaks have no sinister meaning, either 
at the time, or, what is more important, ultimately. 
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A SURVEY OF THE RESULTS OF LACRIMAL 
STRICTUROTOMY ^ 

BY 

Ivor Lloyd 

BRADFORD 

Although the writer knows of no series of published cases illus- 
trating the point, it is well recognised that the treatment by probing 
of epiphora due to disease of the lacrimal duct is extremely unsatis- 
factory. Ainsler has even said it may be easier to cure a detachment 
than a simple epiphora. 

Stricturotomy for the relief of obstruction at the neck of the 
lacrimal sac is an established technique in French clinics. It is 
associated with the names of Poulard, Hartmann and Bastan. 

English surgeons have not been interested to any great extent in 
the procedure and there do not appear to be publications of the 
results of a composite series of stricturotomy operations. 

The writer, therefore, decided to give the method a trial on a 
reasonable number of cases, both from the point of view of verifying 
the results of the French ophthalmologists and because it presented 
interesting possibilities. 

Method 

The French method, used in the Hopital Lariboisiere, and 
explained with great clarity by Bastan, consists of opening the lower 
canaliculus with a Weber, Dugast, or similar knife, for 3 mm., and 
then dilating the canaliculus with a number 3 sound ; a knife with 
a bent handle is used where there is undue projection of the eye- 
brows. The stricturotomy knife was then passed down into the sac 
and engaged in the neck of the duct. It was then verticalized, 
after which the edge was rotated forwards through an angle of 45° 
so that it faced somewhat forwards- to prevent cutting the lower 
part of the canaliculus at its opening into the sac. Gum-elastic 
sounds from number 11 to 14 were then passed into the duct and 
the largest one left in situ for 10 minutes. Dilatation was continued 
at intervals of four to six weeks; the largest viable sound again 
being allowed to remain in situ for 10 minutes to stretch the opening. 

The writer found that, with practice, the canaliculus could be 
dilated sufficiently to allow the passage of the knife with a slight or 
negligible slit. This was, in fact, preferable, as there was a consider- 
able risk of occlusion of the punctum and/or the canaliculus from 
scarring if it was cut with a knife. 

Dilatation was performed every’ two weeks for two months and 
then discontinued unless indicated by’ a return of symptoms. 


* Received for publication. November 29, 1946. 
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Analysis of the Cases 

There were 31 patients which involved 33 stricturotomies. In 
order to give the method an extensive and searching trial a wide 
variety of types were included, the only exceptions being very old 
subjects or those in whom there was an excessive amount of puru- 
lent regurgitation. The ages of the patients were between 20 and 
55 years. The duration of the S 3 'mptoms averaged 2 years, although 
one or two patients had had epiphora for 10 years or more. One 
case was the result of extensive burns of the face which produced 
scarring of the lids and caruncle, but the canaliculi remained patent. 

Mucoceles were present in four cases, and twelve of the patients 
had chronic low grade muco-purulent infection of the lacrimal 
passages. Ten of the patients had bilateral obstruction, and in two 
of them the bilateral operation was performed. 

In all cases the condition of the nasal passages and sinuses was 
investigated. 

Lipiodol X-ray photographs of the lacrimal passages were taken 
in some cases before and after the operation in order to determine 
the effects of the stricturotomy. It is regretted that this could not 
be done in all of the cases owing to the pressure of work and 
shortage of films in the war period. 

Results 

The French have claimed 100 per cent, cures in cases with no 
bony obstruction and 70 per cent, in those with bon}' obstruction. 
When pus or induration was present the results were correspondingly 
3 to 7 per cent. less favourable. 

Four of the writer’s cases could not be traced later, so that, the 
effective total of stricturotomies for analysis was 29. 

Complete cure resulted in 15 of the patients (52 per cent .) ; 
“improvement” was obtained in 7, t.e., patients considered the 
result of the treatment worth while. The percentage of sympto- 
matic relief satisfactory to the patient was therefore 76 per cent. 

There were seven failures. An analysis of these showed the 
following details : — 

1. Impassable stricture, probably bony. This is unfortunately 
not diagnosable pre-operatively. 

2. & 3. Very tight strictures in which the stricturotome was 
passed with difficulty, dilatation being impossible later. Complete 
cure was obtained in both b}'' the dacryocystorhinostomy operation 

of Toti. . • r ■ 

4. One case was successful from a surgical point of view, and 
the sac and duct syringed through quite easily five months after the 
operation, but despite the absence of any other abnormality of the 
lacrimal passages the epiphora recurred three months later. 
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5. In one subject infection was a feature with moderate muco- 
purulent regurgitation. The operation of stricturotomy and 
subsequent dilatations kept the epiphora and infection in check, but 
they recurred at the termination of the treatment. 

6. The patient with the scars due to burns was shown to have a 
medium sized mucocele on radiological investigation, but stricturo- 
tom}' was unsuccessful as a lacrimal abscess developed shortly after 
the treatment had commenced, and the method had to be abandoned. 

7. As a matter of interest and to produce visual evidence of the 
presence of a stricture, the writer performed an open stricturotomy 
on one subject. Continuous dilatation was maintained for a week 
after the operation b}' a bougie, by which it was hoped to avoid 
periodic dilatation later. Although the minimum of trauma was 
inflicted and the sac was closed with very' fine cat-gut sutures 
through the superficial layers onl}', the subsequent scarring at the 
lower end of the canaliculus and in the sac led to a return of the 
epiphora some months afterwards. 

Discussion 

The operation of stricturotomy has many advantages over the 
usual methods of treatment of lacrimal obstruction. 

It can be performed in the out-patient clinic, thus avoiding the 
necessity for admission to the wards of a hospital. It is a relatively 
minor operation leaving no residual unsightly scarring of the face. 
If the method fails it does not prejudice the exhibition of any other 
surgical procedure on the lacrimal passages. Finally, it is of 
especial value in cases where the obstruction is of a fibrous type in 
which ordinarj'- probing so often proves unsuccessful. 

The writer, in agreement with the French clinicians, maintains 
that the results are as good, if not better, than those obtained with 
other methods. 

On the other hand, the operator must be prepared to devote at 
least one half day a week to the “lacrimal clinic” if many cases are 
to be treated, and the large number of dilatations involved renders 
the method rather tedious. In addition, despite the use of local 
anaesthesia, dilatation was a slightly painful procedure. It was 
considered inadvisable to inject an anaesthetic on each occasion 
owing to the soreness of the skin produced. 

Considering the above objections the writer was pleasantly 
surprised to find that the patients were anxious to continue the 
treatment, indicating their appreciation of the relief of symptoms. 

The presence of a stricture at the junction of the lacrimal sac and 
the naso-lacrimal duct has been denied, but the writer has shown by 
radiological findings and also at the open operation that such an 
abnormality exists in many cases of epiphora. .After passing a 
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stricturotome it was quite evident that some constriction had been 
relieved because a large probe or bougie, previously impassable, then 
entered the duct without undue force being required to make it do so. 

Summary 

The results of 33 stricturotomy operations are analysed, and the 
causes of failure detailed. 

Modifications of the French technique are suggested. 

Its advantages compared with other methods of treating lacrimal 
obstruction are discussed. 

The writer wishes to express his grateful appreciation to Mr. John 
Foster of Leeds, for introduction to the method and the reference 
quoted, and correspondence on the subject, also for permission to 
publish these cases treated in his clinic. 

REFERENCE 

Bastan, N. — Au». d'Ocul., 171, Part 1, January, 1934. 


ANNOTATIONS 


Areopagitical 

“ Areopagitica : a speech for the liberty of unlicensed printing ” 
was published by Milton in 1664 as an answer to an order in 
Parliament that “ no book, pamphlet, or paper should be henceforth 
printed, unless the same was first approved and licensed by such, 
or at least b}"^ one of such, as shall be thereto appointed. 

“ Give me,” said Milton, ” the liberty to know, to utter, and to 
argue freely according to conscience, above all other liberties. 

This was the beginning of a campaign for freedom of the press 
which ended in 1695, when William the Third ratified the bill for 
ending censorship. Everyone who writes or publishes owes a debt 
to Milton. Had we been editing the British Journal of Ophtbm- 
mology three hundred years ago we tremble to think of what might 
have happened to us after the publication of any particular number. 
Doubtless we should have been acquainted with the pillor}', our 
nose might have been slit, our ears cut off, we might have been 
flogged at the cart tail from our domicile or consulting room to t e 
printers’ offices every other month ; and the fines demanded o us 
w'ould have soon landed us in the Fleet, or debtor’s prison. ’ 
happilj' for us, these barbarities are a thing of the past. And thoug 
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the censorship was revived during the War years, these penalties 
were not. This Journal was indebted to the Censor and his depart- 
ment for advice and assistance on many occasions. 

Milton’s sonorous sentence might well form the motto of all 
printing offices. 


Mister or Doctor 

In England it has long been the custom to address a surgeon as 
“ Mister.” This doubtless had its origin in times when surgerj' was 
practised only by the barber surgeons and was untouched by 
physicians. Samuel Johnson derives the word “ mister” from the 
French word for a craft, mestier, the mj’Stery of — , in our case 
the mystery of the barber surgeons. In 1215 Pope Innocent III 
prohibited ecclesiastics from undertaking surgical operations on the 
view that “ Ecclesia abhorret a sanguine.” However, the church in 
later years took to burnings and all the horrors of the Inquisition. 

Towards the end of the last century some difficulty in this matter 
of address arose with the advent of the specialties which require 
both surgical and medical attention, for instance, gynaecology. At 
first a gynaecologist was called “ Doctor,” more recently the 
younger generation seem to prefer “ Mister.” In Scotland, and 
indeed elsewhere in the world, ophthalmologists are addressed as 
” Doctor,” and this seems more proper than “ Mister,” for in the 
case of most ophthalmologists the surgical work of their practice is 
appreciably less than the medical work they do. 

The pathologist retains the title of “ Doctor ” and this differ- 
entiates his academic and medically qualified status from the 
laboratorj' technician who in these democratic days may insist upon 
the address of “ Mister ” instead of ” George.” With the approach- 
ing state service and its plans to include optical practitioners (it 
seems that this is the last title they prefer to ” consulting ophthal- 
mic optometrists,” “ ophthalmic opticians,” and so on) that 
in England we might conform to the custom of other countries and 
call the medically qualified eye practitioner •“ Doctor.” Strictly 
speaking medical men should not be called “ Doctor ” unless they 
possess this University degree (which many ophthalmologists do) 
but it has been the practice in this country to accord this as a 
courtesy mode of address to any qualified man or woman practising 
medicine, regardless of whether the qualification is a bachelor of 
medicine and surgery or a diploma of the Colleges of Physicians 
and Surgeons. It would seem that now is the time to decide this 
point of whether the professional address of ophthalmologists might 
be altered to ” Doctor.” 
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THE CONTACT LENS SOCIETY 


A New Society, purely scientific in object and organisation, has been 
formed for the stud}' of contact lens work in all its aspects. Members 
may be medical or non-medical, and it is hoped to stimulate interest 
in the subject among optical workers, doctors, physiologists and 
others whose domain touches the question at any point. 

The Secretaries of the Society, l\/r. A. G. Cross and Mr. G. H. 
Giles, will be glad to supply information and forms of application 
for membership on receipt of a request addressed to 65, Brook 
Street, London, W.l. 

The first scientfic meeting will be held on January 27, 1947, at 
5.30 p.m., at the headquarters of the British Optical Association, 
65, Brook Street, London, W.L Thereafter it is hoped to hold 
scientific meetings four times a 3 'ear, or more often if sufficient 
material is forthcoming. 

As will be seen, membership of the Society requires nomination 
by three members of the Council. For the benefit of those 
wishing to join, officers of the Society are as follows : — 

President: Professor Ida Mann; Vice-Presidents : Mr. F. A. 
Williamson-Noble and Mr. K. Clifford Hall; Joint-Secretaries: 
Mr. A. G. Cross and Mr. G. H. Giles; Treasurer: Mr. C. H. Keeler. 

Other members of the Council are: — Messrs. J. H. Doggart, 
G. B. Ebbage, F. Juler, Sir Stewart Duke-Elder, jMessrs. F. 
Dickinson, H. B. Marion. G. D. McKellen and T. Hamblin. 

The Rules of the Society are as follows : — 

1. Object of the Society. The object of the Society is the 
scientific study of contact lens woik in all its aspects and the 
promotion of research into its various problems. 

2. Meetings. Meetings shall be held as and when the Council 
deem necessary. 

3. Cofistitution. Membership shall be open to anyone holding a 
medical or scientific qualification and engaged on work connected 
with the subject, provided that he is satisfactory to the Council 
and is willing to declare himself bound by ethical rules of a 
scientific Society. These are : — 

(a) To keep no proce.ss or formula secret in any communica- 
tion. 

(b) To allow other members of Society to see records and to 
repeat experiments. 

(c) Not to use membership of the Society as an advertisement. 

(d) Not to use the Society as a forum for advertisement of 
commercial processes or preparations. 

(e) To agree to answer to the best of his ability all scientific 
questions put by fellow members of the Society. 
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Such persons shall be ordinarj- members of the Society. The 
Council shall be nominated from among the members and shall 
contain equal numbers of medical and non-medical persons, the 
latter to include at least one representative of the dispensing 
opticians. There shall be 14 Founder Members nominated by the 
Contact Lens Sub-Committee of the Faculty of Opthalmologists. 
They shall retire at the end of two years and subsequently annually, 
and shall be eligible for re-election at the Annual General Meeting. 

4. Officers of the Society. The officers of the Society shall 
consist of a President, two Vice-Presidents, two Hon. Secretaries, 
an Hon. Treasurer and not less than eight other members of the 
Council. 

5. Election of Officers. The officers of the Society shall be 
elected yearly by ballot, after the first two years, at the Annual 
General Meeting. A balloting list of the names recommended by 
the Council, from their number, for election shall be posted to each 
member two weeks previously. 

6. Admission of Members. Subsequent members shall be proposed 
by three or more members, but can only be admitted by a unanimous 
vote of the Council. Applicant should state the nature of his 
connection with and interest in contact lens work, and his intention 
to abide by the ethical rules of the Society. 

7. St(bscrififions. The annual subscription shall be initially 
fl Is. Od. per year. .An}’ member whose subscription is twelve 
months in arrears shall, at the discretion of the Council, cease to 
be a member of the Societ}'. 

8. Duties of Officers. The President shall regulate the pro- 
ceedings of the Society and Council and enforce observance of the 
rules. 

One of the Vice-Presidents shall deputise for the President in 
his absence. 

The Hon. Secretaries shall conduct correspondence, keep minutes 
of meetings, notify new members of their election, notify the Hon. 
Treasurer of resignations or death or changes of address. They 
shall arrange the meetings with the President, and shall arrange 
for the publication of papers communicated, subject to agreement 
with an Editorial Committee. 

The Hon. Treasurer shall receive money, make payments and keep 
accounts. The accounts shall be audited and presented at the 
-Annual General Meeting. The Auditors shall be nominated at the 
.Annual General Meeting. 

9. Meetings of Council. Council shall meet as and when deemed 
necessary and not less than three times per year. Five members 
shall constitute a quorum. The President shall have a casting vote 
in addition to his ordinary vote. The Council shall decide upon all 
questions relating to publications and communications and shall have 
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power to submit any paper to referees. A summar}' of all intended 
communications must be submitted to the Council before being read. 

10. V dcdncies of Officers. Vacancies on the Council may be 
filled by co-option during a current year and by nomination and 
election at the Annual General Meeting. 

11. Publicdtion of Pdpers. After being passed by the Council, 
publications may be submitted to the appropriate journals by the 
author and Hon. Secretaries in consultation. 

12. Notice of Meetings. One month’s notice of meetings shall be 
sent to each member. 

13. Visitors. No representatives of the press shall be admitted. 
Each member may bring one visitor to one meeting only. 

14. Funds. It shall be in the power of the Council to allocate 
grants from the funds of the Society for research, but such grants 
must be approved b)'^ a General Meeting of the Society. 


BOOK NOTICES 


Physiologic Oculaire Clinique. By A. Magitot. Editors : Masson 
et Cie, Paris. Pp. 458, with 235 figures. 1946. 

Ophthalmologists in every country in the world will be interested 
to know of a book on the physiology of the eye written by Magitot 
of Paris, for in our generation he is one of the few masters in this 
branch of our subject who has spent a great part of his life exploring 
its many illusive and fascinating problems. For a quarter of a 
century he has been a systematic explorer in this wide field and 
whenever questions arise regarding the intra-ocular pressure, the 
ocular circulation or the reflexes governing the activities of the eyes, 
the opinions of Magitot must always be consulted and are usually 
respected. It is good that he has had the opportunity to set out and 
analyse our knowledge as it stands to-day in a comprehensive and 
authoritative volume which will disappoint few who read and study 
its pages, 

In its scope the book is comprehensive and takes in all aspects of 
the physiologj^ of the visual system — the eye, its central connections 
and the higher perceptual centres. The first chapter deals with the 
protective mechanism— the lids and lacrimal apparatus; the second 
with the sensory (trigeminal) mechanism. The following three 
chapters deal with the nutrition of the eyes, the vascular circulation, 
the nature of the aqueous and vitreous, and the factors controlling 
the intra-ocular tension. In view of Magitot’s classical contributions 
to this subject it is not surprising that these are among the fullest 
and best chapters in the book. The theory of dialysation of the 
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intra-ocular fluids is accepted in its totality and a strong case made 
out for its validity. Then follow chapters on the physiology of the 
conjunctiva, the cornea, the iris and pupillary reactions, the lens 
and the retina. The physiology and pathology of the pupillary re- 
actions ate unusually well described, and the account of the 
physiology of the retina and of \asion is of more than usual interest. 
Ma'^itot adopts the somewhat original treatment of describing the 
dual activities of the retina quite separately — the “ diurnal ” retina 
comprising the function of the cones and colour vision, and the 
“ nocturnal ” retina dealing with the rods, the visual purple and 
dark adaptation. There follows a most interesting discussion of the 
optic pathways. The more recent work of Adrian, Hartline, and 
particularly of Granit is well summarized and a strong case put 
.forward for the presence in the optic nerve and visual paths of 
fibres with different functions, not only \-isual and pupillary fibres, 
but among the former a further differentiation of fibres carrying 
impressions of light, form and different colours. The chapter on the 
higher organisation of vision at the cortical level deals with the re- 
cent knowledge contributed by the neuro-surgeon to the functions 
of the brain and discusses the various types of hemianopias, cortical 
blindness, psychical blindness, the visual agnosias and disorders of 
disorientation ; the author in this part of his book follows closely 
the teaching of Lhermitte. The final section dealing with ocular 
movements and their central nen,-ous organisation and with binocular 
vision is the least authoritative and original in a volume which 
covers a range of subjects so vast that the standard cannot be 
reasonably expected to be on the same level. Physiological optics 
are entirely omitted. 

The book is written not by a pure physiologist but by a clinician, 
and one of its best features is the stress laid upon clinical questions 
and the intimate relation of physiological principles to clinical 
problems. The applications of physiology' to pathology' are con- 
stantly stressed, and this approach to clinical pathology constitutes 
one of the most useful aspects of the book. Some of the most 
recent works on the vegetative physiology of the eye and on the 
neuro-physiology of vision are not mentioned, but presumably' 
current literature was difficult to obtain in France during the w'ar. 
Bibliographical references are limited to the more impoilant 
contributions and are by no means comprehensive. 

On the whole this is a good, if not an e.xcellent volume which 
will find a welcome and respected place in ophthalmic literature. 
The author is to be congratulated on his industry, his philosophy 
and the clarity of his exposition — to read the book has been a 
pleasure. And the publishers are to be congratulated on the main- 
tenance of their high pre-war standand in the paper, printing and 
illustrations of what is quite a luxurious volume. 
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Transactions of the American Ophthalmological Society, ^■ol 
XLIII. 1945. ^ 

The Eighty-first Annual Meeting of the American Ophthalmo- 
logical Society was held at The Homestead, Hot Springs, Va., on 
November 12, 13 and 14, 1945. Vol. XLIII of the Society’s 
Transactions contains 591 pages devoted to original communications. 
The first of these, by Colonel Derrick T. Vail is a charming 
narrative of his experiences as ophthalmic consultant to the 
American Forces in England and later in France. 

We hope to publish abstracts of the other papers in the abstract 
section of the British Journal of Ophthalmologj-. This volume also 
contains lists of the Society’s Officers, Council, past Presidents, 
members and the recipients of the Howe Medal. 

This volume is of the usual high standard that characterizes these 
Transactions. Its production in printing, paper and illustrations is 
good. 

Transactions of the Ophthalmological Society of the United 
Kingdom, Vol. LXV. London: J. and A. Churchill, Ltd. 1946. 

The 65th volume of the Transacfions is a much more bulky 
article than its immediate predecessor. It contains the list of 
communications read at the Annual Congress in May, 1945, 
together with the report of the joint clinical meeting of the society 
with the Section of Ophthalmology of the Royal Society of Medicine, 
the proceedings of the Oxford Ophthalmological Congress and those 
of the Irish Ophthalmological Societ}*. Many of the papers are of 
considerable interest and of permanent value ; such as the reports 
of the discussion on the ocular sequelae of head injuries, the Doyne 
Lecture and A. J. Mooney’s paper on the visual manifestations of 
head injuries. A colour plate illustrates O. Gayer Morgan’s paper 
on a case of crush injury to the chest associated with ocular com- 
plications. We hope that by the time Vol. LXVI is publshed the 
rest of the affiliated societies will have resumed their work ; and 
that the volume as a whole will have got back to pre-war size. At 
the same time a word of congratulation is due to the Society, and 
particularly to Mr. Frank Law, for the way in which the sequence 
of 65 volumes has been unbroken in spite of the difficulties of the 
past seven years. 

Instrumental Optics. By G. A. Boutry. Paris ; Masson et Cic., 
1946. 

There is no such thing, sa 3 ^s Boutry, as ^ complete treatise on 
instrumental optics. However far the technique of construction 
may advance, some margin of instrumental error will persist, and 
even if a perfect optical engine could be designed, the manifestations 
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of its activity would still have to filter through the interpretative 
mist of the human eye. Indeed the voice of scientific authority is 
gentler than it was two generations ago. The grim, rationalistic 
monuments of science erected in the nineteenth centurj' have 
crumbled away, to .be succeeded by the ratified world of quanta and 
electrons, more subtle and fantastic than webs spun by philosophers. 

The most enchanting trait of present-day physicists is their 
readiness to waive old and treasured hypotheses. We are apt to 
take for granted the new doctrine that light does not travel only in 
straight lines, and consternation is no longer registered at the failure 
of thermodynamic laws to account for all the phenomena. It was 
not always so. Nor are old theories the only ones now to be 
abandoned. What happens when the enlightened modern scientist 
has to face facts that conflict with Planck’s principle of the dis- 
continuity of radiant energy ? He gaily falls back upon electro- 
magnetic undulations as a means of restoring continuity, and he 
denies the possibility of synthesising the truth about luminous 
energy in one comprehensive statement. What a contrast with 
Victorian science, which not only reconstructed monsters from 
single bones, but even achieved the regimentation of atoms I 

If any one is tempted to boast of his facility with the micros, cope 
or with any other up-to-date optical device, he should surely call to 
mind the accomplishments of our forefathers, who pursued such 
detailed observation in spite of their crude appliances. Boutr}* re- 
calls how Leeuwenhoeck succeeded in discovering spermatozoa by 
means of a seventeenth-centur}- loupe. Since then a vast number 
of refinements have been evolved. The modern lens is elaborately 
contrived to avoid marginal astigmatism, field curvature and other 
sources of distortion, but the necessaiy- calculations are rendered 
comparatively simple by experience handed down through several 
centuries. The author of Instrumental Optics fully acknowledges 
his debt to the pioneers, as well as to his contemporary^ colleagues. 

Prisms, cylinders and the optical faults of the human eye are ' 
considered at some length, but Boutry' does not profess to describe 
the minutiae of ocular anatomy and physiology. The fifth and last 
part of the book consists of a systematic, well-illustrated surv'ey of 
instruments, including telescopes and spectroscopes. Considerable 
attention is also focused upon the optical problems of microphoto- 
graphy, but the most detailed study of all is reserved for the 
microscope. The author is to be congratulated on a skilfully- 
planned book, which represents a notable addition to the long list 
of scientific achievements already standing to France’s credit. 
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Honours The Soci6te Beige d’OphtalmoIogie has made 

Sir Stewart Duke-Elder an honorary member. 

^ ^ ^ ^ 

Western The Ninetieth Annual Report of the Western 

Ophthalmic Hospital. Ophthalmic Hospital shows that since the 
Annual Report, 1945 cessation of hostilities the out-patient attend- 
ances and admissions to the wards have both increased. It is hoped 
to adapt the former quarters of the nursing staff for the use of in- 
patients. Extra accommodation is urgently needed in view of the 
long waiting list. Most of the honorary staff, who were on war 
service, are now returned. Details of finance are appended. 

^ ^ 


The Annual Congress of the Ophthalmological 
Ophthalmological Society will be held in Glasgow, on March 27, 

uSai'fo'm. 28 and 29, 1947. 

Annual Congress, 1947 The President’s address is entitled : “ De 

Senectute.” 


The subject for discussion will be “ Rhinology in relation to 
Ophthalmology ” which will be opened by Dr. John Marshall 
(Ophthalmic Surgeon), Mr. Gilbert H. Howells (Ear, Nose and 
Throat Surgeon), and Dr. R. McWhirter (Radiologist). Members 
who desire to take part in the subsequent discussion are not required 
to intimate their intention before the Congress. No member may 
speak for more than ten minutes. 

Members wishing to read papers are asked to send the titles to 
Mr. E. F. King, 79, Harley Street, W.l, as soon as possible. 
Abstracts of papers, which will be circulated at the Congress and 
subsequently to the leading ophthalmological journals abroad, should 
be submitted not later than January 31, 1947. 

On Frida}^ afternoon there will be a clinical meeting at the 
Glasgow Eye Infirmary. 

On Saturday afternoon visits have been arranged to the Corporation 
of Glasgow Art Galleries, Kelvingrove, under the guidance of the 
Director Dr. T. J. Hone3^man, and to the Hunterian Museum of the 
University of Glasgow, by invitation of the University Court. 

Members who wish may stay at the University Hostel for men, 
Maclay Hall, 17, Park Terrace, Glasgow, C.3. Accommodation 
consists of rooms for two or three. The inclusive cost of bed and 
breakfast for the three days will be one guinea. Towels cannot be 
provided. Dr. J. D. Fraser, Tennent Memorial Institute of 
Ophthalmology, Western Infirmary, Glasgow, W.l, is prepared to 
make reservations at Maclaj' Hall, or at the Glasgow hotels. 
Members are invited to write directly to Ur. Fraser as soon as 
possible as hotel accommodation is severely limited. 

The Annual Dinner of the Society will be held on Thursday, 


March 27 . 
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Post-graduate 
Course in 
Ophthalmology 


The George Washington University Depart- 
ment of Ophthalmology is planning the resump- 
tion of the Wm. Thornwall Davis Intensive 
Post-graduate Course in Ophthalmology, February 3-8, 1947. These 
courses have been given annually except during the war when they 
were temporarily discontinued. 

The following guest lecturers will participate Dr. F. Heed 
Adler, Philadelphia ; Dr. J. Moson Baird, Atlanta, Ga. ; Dr. S. Judd 
Beach, Portland, Maine; Dr. Hermann M. Burian, Boston; Dr, 
Ramon Castroviejo, New York City ; Dr. C. Alvin Clapp, Baltimore, 
Md.; Dr. F. Bruce Fralick, Ann Arbor, Michigan ; Dr. Dean B, 


Judd, Washington, D.C. ; Dr. Peter C. Kronfeld, Chicago; Dr. 
Walter I. Lillie, Philadelphia ; Dr. Angus L: MacLean, Baltimore, 
Md. ; Mr. Philip L. Salvatori, New York City; Dr, Harold C, 
Scheie, Philadelphia; Dr. Edmund B. Spaeth, Philadelphia; Dr. 
Frederick W. Stocker, Durham. North Carlina. Subjects of clinical 
interest to the practising physician doing eye work svill be presented. 

The 10th Annual Post-graduate Course in Ocular Surgery, Patho- 
logy and Orthoptics will be given during the week of January 27- 
Februar}- 1, 1947. The Army Institute of Pathology will give the 
instruction in pathology' under the direction of Colonel J. E. Ash, 
Medical Corps, U.S.A., Scientific Director of American Registry of 
Pathology National Research Council, Colonel Ash will be assisted 
by Helenor Campbell Wilder, Ophthalmic Pathologist, Army Insti- 
tute of Pathology ; Lawrence P. Ambrogi, Chief of Laboratories, 
.-^rmy Institute of Pathology ; Dr. M. Noel Stow, Dr. Arnold W. 
Forest and Miss Eleanor Paul. 

The Surgery demonstrations will be given by the resident staff 
under the direction of Dr. Ernest Sheppard, Professor of Ophthal- 
mology. This is a practical course with demonstrations on animal 
eyes. 


For further details of the Post-graduate Courses in Ophthalmology 
d”c*^ Secretary, Suite 34, 1801 K Street, N.W., Washington 6, 


-IF ♦ ♦ 

°KS°Eg?pf Annual Meeting of the Ophthalmological 

. Society of Egypt will take place at the M emorial 

Ophthalmic Laboratory, Giza, on Friday and Saturday, March 14 
and 15, 194/, at 9 a.m. Medical practitioners, oculists or otherivise, 
are cordially invited. 


« « 

Copyright material JlEMORAKDU:>i regarding the use of copy- 
. right material has been sent to us by the 

Publishers’ .Association Medical Group. 
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It is pointed out that in recent 5 'ears, witli the development of 
photographic methods of reproduction, the use of copyright material 
without permission has greatly .increased. 

Infringement of copyright is discussed under the following head- 
ings Digest ” journals. “ Abstract ” journals. Films. Micro- 
films. hilm strips, which are also known as film slides. Lantern 
slides. Mimiographic reproduction. Illustration, and lastly, photo- 
stats. 

The legal position is as follows ; “ The reproduction without the 
consent of the owners of the cop 3 might of any protected work or an)' 
substantial part thereof in any material form, is an infringement of 
copyright. The only exceptions, material for the present purpose 
are two in number. 

(a) “ If a teacher were to use an epidiascope to throw on the 
screen in front of his class an illustration from a copyright 
book there would be no infringement ; but if he were to 
make a film slide of the illustration for use in the same way 
he would be infringing the copyright.” 

(b) “ Photographs of sculpture or craftsmanship permanently 
situate in a public place or building do not involve an 
infringement of copyright.” 

There appears to be very little piracy of complete books in this 
country; but it seems that a certain amount of unauthorised repro- 
duction of such parts as parts of the text, tables, illustrations and 
bibliographies has increased of late years. 

The matter concerns both author and publisher and it is suggested 
that : 

(a) Copyright material be not used without permission. 

(h) Where such material is used, due acknowledgment is made 
to the source from which it is taken and “ arrangements 
agreed as to the manner in which copyright material is 
used.” 

(c) Reasonable payment is made where the copyright material 
is to be put to a commercial use and in certain circumstances, 
e.g., where the proposed use of the copyright material 
would be damaging in some way to the Publisher’s and/or 
Author's interest. 

Neither Publisher nor Author is any way inclined to take a dog- 
in-the-manger attitude, but the question needs to be regularised. 

^ ^ ^ 

In Mr. Spencer Walker’s paper on Myopia and 
Corrigendum Pseudomyopia, December, 1946, p. 739, para 2, 
line 5, for “ temporarily ” read “ eventually.” 
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ARTIFICIAL EYES IN PLASTIC 

^ Artificial Eyes until the beginning of the war were invariably 

made of glass, and their production was entirety in the hands of a 
4 .fevv very skilled craftsmen In this Country and on the Continent. Up 

1 to August, 1939, Theodore Hamblin, Ltd., employed Mr. Paul Asprion, 

of Vienna, at 15, Wigmorc Street, and at their various provincial branches, 
where he made artificial eyes in glass while the patient waited. With the 
outbreak of war, these visits had to cease and steps were taken to develop 
the manufacture of artificial eyes in plastic material. The many difficulties of 
producing eyes in this material have been overcome, and they are now made 
throughout in plastic, no paper or glass being incorporated. ■ 



Eyes made in plastic have many advantages over those made In glass. They are life-like 
in appearance, comfortable in wear, are not affected by the secretions of the orbit, 
and above all, they are unbreakable. 

Difficult shapes necessitated by war injuries, burns, etc., or thin shells to fit 
over shrunken or deformed globes, almost impossible to produce in glass, are 
quite possible in plastic. 

Patients may be sent In to 15. Wigmore Street or lo most of the 

provincial branches, where stocks of ready-made eyes are available 

from which iselections may be made and fitted. Specially made r TlliL T . ~ . 

eyes for more difficult orbits can be made with little delay. For ^ j HEOD( 

these a carefully made mould of the orbit is first taken, and HAN1DBL-' 

a special iris is produced in plastic. , In such cases a second DISPENSING OI 

visit after the eye has been made is necestar}' for fIttinE. 15WIGM0RE S 


iHEODOFtE:' 
HAMBLIN IIB 

DISPENSING OPTICIANS 

J5WIGM0RE STREET. 

TONDON.V/1. 
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COMMUNICATIONS 


THE PRODUCTION 'OF A FILTERING CICATRIX 
IN .GLAUCOMA- 

- BY ' 

Sir Richarp Cruise 

LONDON' 

At long; lasL 1 have obtain'td for microscopic examination an eye 
on which I. liad performed a successful hinged flap sclerotomy 12 
years previously, Mr. Eugene Wolff has cut sections which sub- 
stantiate the theory on which I have operated for the last 2-5 3 "ears. 
■ The theory was that ir was possible to establish permanent 
drainage from the anterior chamber bv means of incisions alone, 
without excision of any tissue. 

This drainage was .arrived at b\' enlisting the assistance of the 
endothelial cells in the formation of a filtering cicatrix (Fig. 6) ; 

1. The technique consists in dissecting a conjunctival flap up 
to the limbus as in trephining. 

2. triangular flap of corneo-scleral tissue is cut with its blunt 
apex attached at the limbus, 

fl. The conjunctival flap is replaced but not sutured. 

4. Primary union of the corneo-scleral flap is prevented b\ 
massaging aqueous through .the inci.sion under the conjunctiva, 


“ Received for pablication , December i-4, IS-iO. 
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Sir Richard Cruise ' ' 

\yliich causes tlie corneo-scieral flag to ride up and delay approxima- 
tion of its edges. 

5. 1 his massage must be done before 24 liours have elapsed, 

and continued for a week or ten days, otlierwise there will be a 
tendency to premature union. 

0. Primary union is delayed deliberately to enable endothelial 

cells to proliferate and insinuate themselves between the cut margins 
at the e.xpense of the normal C.T. cells and form a permeable track 
through the periphery of the anterior chamber (Fig. 6). It follows 
then that the greater the length of incision through endothelial 
lined tissue, compatible with safety from iris prolapse, the more 
consistent will be the result. .My c.xperience , is that incisions 
amounting in linear measurement' to 9 mm., formed bv a. blunt 
ape.xed triangle with a o mm. base and lateral cuts 2 mm. give the 
best results. ‘ - r 

In the Trans. Ophthal. Sac. LMv.,' 1940, I described the opera-, 
tion I performed for many vears, using a keratoma and angled 
knife for the lateral cuts (Figs. 2 and 3). There was frequently some 
difficulty in making the lateral cuts owing to the mobility of the 
small amount of tissue involved and other manipulations, and, in 
fact, a colleague admitted to me that though appreciative of the . 
results obtained, he did not adopt my methocj because it was ioo 
JifJicuU. ' 1 

.As difficulty in the performance of an operation is a serious , 
handicap to its popularity, I have evolved the following technique, 
which demands the minimum of digital de.xterity or risk (Figs. 4 
and 5) : ' ■ , ' . 

1. .A flap of conjunctival and subconjunctival tissue is dissected 
down to the limbus, splitting the cornea for I- mm. 

2. .A special hook with a very sharp point is inserted into the 
corneo-sclera just above the limbus, so as to get a firm' hold of the 
e^•eball. 

’3. The anterior chamber is entered by dissecting through the 
sclera 1^ mm. from the limbus with a scalpel or Graefe knife fora 
distance of 5 mm. If the aqueous is permitted to escape .slowly 
the iris does not prolapse. If it does, it can be replaced with a 
repositor and there will be no tendency for iris prolusion when the 
posterior chamber is empty. 

4. ^Vhile the corneo-scieral lip of the incision is held by the 
hook, with a pair of sharp-pointed scissors two lateral cuts of 2 mm. 
are made, one at each end of the incision, and sloped towards each 
other, so as to make a blunt angled hinge, with the apex towards 
the cornea. 

a. The conjunctiva is replaced but not sutured. If the conjunc- 
tival flap is thick, as it is- in some cases where there is plenty of 
subconjunctival tissue, a .suture that merely keeps the flap from 
flopping forward mav be inserted, but niwer pulled tight, as this ' 
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Filtering Cicatrix in Glaucoma 


would tend to hasten healing. By this means an incision of 9 mm. 
has been made in endothelial lined tissue, and my experience is 
that this is adequate lo produce an endothelial paved cicatrix with 
niinimal risk of prolapse of the irisi 
The late Colonel Herbert in 1907 introduced his operation of 
flap sclerotomy, whereby he obtained in a certain percentage of 
cases , a filtering scar, and permanent reduction of tension. Un- 
fortunately, there was a larger percentage in which no filtration 
took place, and oh account of the unreliability of the results, Colonel 
Herbert gave it up, and in 1921 substituted a form of Iris inclusion 
with a cystoid scar. 

- Colonel Herbert explained the results he had obtained in flap 
sclerotomy as due to a shrinking of the tissue between his incisions, 
-■ and persevered with what, he described Jis “ wedge isolation " for 
the purpose of obtaining consistent shrinking. The wedge, he 
stated. “ mav be likened to a disconnected gfraft of fibrous tissue 

and like any completely separated graft, may be confidently 

expected to’ shrink in bulk. The shrinkage should provide for 
' filtration." Herbert’s operation with .its incisions, which were 
varied with much ingenuity,' was unsuccessful because the basic 
principle, " shrinkage of tissue," was incorrect.- 


Fig.T. Fig, 2. 



i iRs. I. 2. 3. niocts kindly lent by the Council of the Ophthalmological 
Society ot the t'nited Kingdom. 


68 Sir Richard Cruise 

1 lie question ol cMidothelial cells being"- responsible for the 
filtration was never considered, and as far as I am aware'endothelial 
activitj' has never, before been taken into account and deliberately 
ulilisecL ' • ' 

Some years later, after an interlude of enthusiastic trephining for 
glaucoma, mj' satisfaction with that operation was shaken by twp 
cases of late infection in my private practice. I therefore’ tried 
Herbert’s operation, without arriving at any consistency in results,- 
while aiming at shrinkage of the isolated wedge of tissue. How- 
ever, in one case on which 1 had performed a flap sclerotomy, and 
which had firmly healed at the first dressing, I opened up the 
incision subconjunctivally with a . repositor, and repeated the 
performance on two succeeding dai-s. 1 found that the oedematous 
tirea over the incision remained boggv, and was undoubtedly ^ 
permitting leakage of aqueous. It was obvious that prevention of 
union and delay in healing was the ke)- to the situation. The only 
explanation that seemed feasible was, that there must be outgrowth 
of endothelial cells that would allow aqueous to percolate through 
the incisions and form a filtering cicatrix (Fig. 6)- Later on,pn' 
the Trans. Ophlhal. Soc. U.K., 1940, before I obtained micro- 
scopical proof, I submitted that it was a race between the endo- ■ 
thelial and connective tissue cells, and the type of scar,- filtering 
or impermeable, depended on which type of cell predominated in 
its formation. ^ 

I was impressed bv. a paper by Thoinson Henderson, in the 
“ Ophthalmoscope,” 1907, on So-called filtering cicatrices .in ■ 
the treatment of glaucoma.” He poured scorn on the possibility 
of such an occurrence, stating that “ the endothelium seals the inner 
margin of the incision and that it is this endothelium that precludes 
all possibilit}" of a permanent filtering cicatrix following any opera- 
tive incision, however devised.” Thi^ statement was histologically 
correct for normal healing. 

' However, accompanying his paper is a very instructive illustra- 
tion of the normal healing of a limbal incision taken from a case 
that died suddenly 8 days after operation. This shows the endo- 
thelium growing forward into the irregular posterior margin of the 
corneal incision to meet the fibrinous plug that was forming primary 
union. It occurred to me . that if this fibrinous plug could be 
prevented from consolidating and interference with normal healing 
deliberately achieved, enterprising endothelial cells, unable to 
bridge a gap, would tend to grow into, and line, the gap. My aim 
has been to prevent normal healing by deliberately keeping the 
incisions apart; this is achieved by massage, which expresses the 
aqueous under the conjunctival flap, and thereby raises the hinge 
flap of cprneo-scleral tissue with its endothelial lining. This gives 
time for' the endothelial cells to proliferate and line the margins of 
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the incisions, and instead of “ sealing: off the incisions, renders 
them permanentlv permeable. 

Now that there has. been histological verification of my clinical 
hvpothesis, T feel I am justified in strongly advocating the hinge 
flap sclerotomy as’ the operation of choice .in ca.ses of chronic- 
glaucoma. . ... 



Fig 5. 



Fig 6. 


Scheme sug;;ested to K.C 
produce^ permanent dr.-iinage. 


to indicate method by ^vhich sclerotomv 
- Note endothehal lined track. 
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I* or 2b years 1 have aimed at utilising the endothelium of the 
anterior chamber as my accomplice in committing an offence against 
nature, that is, the prevention of the normal healing by primary 
.union of every incision into the anterior chamber, without excision 
of any tissue. 

The evidence supplied by. the regular periodic visits of cases in 
one’s private practice where alone accurate tonometric observation 



Fig. 7. 

Low power view of (he area of drainage, with a portion of the track- 
leading from it. ' 



Fig. 8.. 


Portion of Fig 7 under higher power. 

can be maintained over periods varying from G months to 25 years, 
fortifies me in my conviction that the “ offence ” has been justified. 

I have to thank my late House Surgeon, Mr. Dermot Pierse, tor 
his excellent drawings of the operation, and for his comment, ‘‘ I 
hope your paper will have the desired effect of changing the views 
of the many die-hard trephine enthusiasts. I am very satisfied with 
the results I obtain from the operation.” 

Mr. Boxill, another House Surgeon, is not less enthusiastic. 
Evidence from successive generations of House Surgeons, with 
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tlieir varied experience of various surgeons, and tlieir ill-concealed 
intolerance of any misadventures by- their, seniors, is nor a 
negligible criterion. - . 

The eve which. is the subject of histological investigation by 
'Mr. Eugene Wolff, was obtained by a most fortuitous chain of 
circumstances within 3 hours of the death of the patient. It was 
noted at the time of the removal of the eye that aqueous could be e.x- 
pressed from the anterior chamber into the .subconjunctival ti.ssues. 
The eve was fixed in Zenker, and serial sections cut in celloidin. 
The sections were stained with haematoxylin and eosin, van Gieson, 
Mallory’s, triple stain, Mallory’s phosphotungstic acid haerriatoxy- 
lin and Verhoeff’s elastic tissue stain. . . - 

. . The boggy area of. filtration ishovered by thinned conjunctival 
- epithelium containing two to four la 3 -ers pf-nucIei'(Figs. 7 and 8). 
Jt is .limited above bt- a characteristic papijlary-like thickening of 
the epithelium. The drainage area itself is largelv filled with a 
very delicate spongework of connective tissue.with here and there 
some fine fibre.s which stained like Descemet’s 'membrane. - 
The actual track in the.corneo-sclera also was not empty as might 
be thought from,haematoxyHn,and eosin stained sections. ' But 
.sections stained with Mallory’s triple stain show it. to be filled 



Fig. 9. 


Drawing of a portion of the track 
areas. 


to show endothelial 


lined and bare 



Fig’. 10, 

Micropho.ograph of portion of the track to show endothelial lining. 
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with tile same spongeivoric of very delicate connective tissue as tiie 
drainag'e area. Here and (Iiere also are some spots of pigment'. . 

i'he wads of (he track are in part Jineci br very definite endo- 
thelium f) and 10), while in others tiie sclera is bare^ and it - 

is a ery reinarkable feature that wliere the sclera is bare it has' 
apparently undergone no change since the day^ the incision was 
made some twelve vears ago. - . 

In many of the sections a portion of Descemet’s mernbrane is 
seen (Fig. h). This is no doubt due to the fact that De.scemet’s 
membrane lends to curl forwards wlien cut. 

Comment, 

An endothelial lining to filtering scars is usually denied but there 
can be no doubt of its presence here. The fact that the sclera has ' 
shown no signs of healing appears to bear out Thomson Mender-' 
son’s that tissues-bsthed by the aqueous are not stimulated to 

show the tusual signs of repair. 


THE FLAP SCLEROTOMY IN THE TREATMENT . 
OF GLAUCOMA* 

BY , 

W. M. DE C . Boxill 

. LATE R.M.O., KOVAL WEST.MlNSTEK 

OPHTHALMIC HOSPITAL 

Since the introduction of a similar operation by the late Colonel 
Herbert in 1907, but based on an erroneous hypothesis, the tech- 
nique of the flap-sclerotomy appears to have been considerably 
varied by those few who, in the past, have used it in the treatment 
of chronic primary glaucoma. The technique, which will later be 
described, has arisen through the work of Sir Richard Cruise at the 
Royal Westminster Ophthalmic Hospital during his long and 
successful association with that hospital, and it is through the 
efforts of this great master of the simple e.xtraction operation for 
cataract that an even simpler method of permanent decompression 
of the hi'pertensive ei’C has been evolved. 

In the past this operation has mostly been confined to cases of 
chronic glaucoma particularly the primary ones. RecentI}' it has 
been performed with success on acute congestive hj-pertensive eyes 
which did not respond to medical treatment. The technique in both 


* Receu'ed for publication. January 2, 1947. 



' Flap Sclerectomy in Treatment or Glaccoma /3 

cases be-ing the same, witli the pre-<,iperalive treaiment varied 

accordinglv. , ,, , , 

The factors in favour of this operation apply equally to both 
acute and chronic cases' which require operative treainteni. I hey 

are as follows : — . . r i 

(a) This is the least traumatic of all the operations for ocular 
decompression. No tissue is excised. An iridectomy is unneces- 
sarv and therefore avoided, hence. there is- no haemorrhage mtn 
the anterior' chamber with the stibseqiienl pas.sage of blood admixed 
with aqueous into the sclero-corneal wound therebt facilitating 
its blockage and early closure; 

(b) Slow decompression of the anterior chamber: 

(c) The permanent incisions into the angle of the amerior cliamber 

are covered by a flap, of conjunctiva and Tenon’s capsule and 
therefore protected from the conjunctival sac. The advantage ot 
this in the acute case with a potentially dirty conjunctival sac 
is'clear; - • 

(d) . It is an easy operation to perform. 

The pre-operative treatnient is slightly different in the two tr pes 
of case. In the primary acute eye, operative treatment is generally 
adopted when the pupil and tension do not respond to inten.sive 
treatment with miotics, heat, etc. It seems likely that here, the 
corneal oedema is so great that miotics are unable to pass through 
the oedematous barrier in sufficient concentration to be effective. 
.\t this stage, when it has been decided to adopt surgical measures, 
a retro-bulbar injection of 1 c.c..of 3 per cent, novocaine is given 
through the lower lid. with a 1|" needle and the commencement 
of the operation delayed until the tension is lowered sufficiently 
for the corneal oedema to clear and the pupil to respond to. miotics 
which are now able to pass through the cornea in effective concen- 
tration, also the conjunctiva by now is less congested and the slight 
bleeding which is subsequently encountered at operation is easilv 
controlled. Furthermore, as the cessation of pain rapidiv follows 
the retro-bulbar injection, the apprehension of the patient is 
le.sscned and the operation can proceed under conditions approxi- 
mating those prevailing with a cold case. ■ ' 

If I c.c. of 3 per cent., novocaine is not sufficient, which is rare, 
the injection can be repeated giving i c.c. at a time until the con- 
dition of the eye is such'ihat operative procedure can be undertaken 
under ideal conditions. - - 

-A.s the conjunctival sac is potentially dirty, just prior'to the opera- 
turn It IS washed out with a sterile warm solution of normal saline 
and putae penicillin o00-l,000 units per c.c. in normal saline 
instilled. Pcmcillm drops can also be used during the period of 
medical treatmeni witli miotics, etc. 

W itli regard to the giving of a retro-bulbar injection to an eve 
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\\ hose extra-ocular tissue is very cong'ested, there are some who 
' would say that the dangers of intra-orbital Iiaemorrhage following 
■ this injection are greatly increased when it is g’iven, in this type ' 
of case, however, assurance has been obtained bv no less an 
authority than Mr. Eugene Wolff of the Royal ^Vestminster 
Ophthalmic Hospital, that there is no increase in the occurrence of 
intra-orbital haemorrhage providing the injection is given with a 
needle not more than 1;} in. in length and in practice, so far, this, 
dreaded complication has not arisen. 

In, the case of chronic primary glaucoma, the pre-operative' 
requirements are both few and simple. Eserine ^-1 per cent., is 
frequently instilled info the conjunctival sac 1-U hours before the- 
operation so that the pupil is as small as possiWe and well under 
the influence of this drug, also, guttae pantocaine 1 per cent, at . 
frequent intervals hour before the operation to insure goodv 
anaesthesia. ' ' ' 

In the theatre c.c. of 3 per cent, novocaine is injected sub-- 
conjunctivally in and around the tendon of insertion of the superior 
rectus muscle. The advantages of this injection are : . 

(a) Paralysis of the superior rectus muscle to prevent the patient ; 

Idoking upwards during the operation. . ’ . ’ 

(b) Increase of. the anaesthesia of the conjunctiva and Tenon’s 
capsule in the irhmediate area of operation. 

This injection is not usually required when dealing with an' 
acute case if the retro-bulbar injection has been given into, the 
muscle cone around the ciliarj' ganglion and time enough has been 
allowed to elapse for its anaesthetic and paralytic action to have 
full effect. However, c.c. of 3 per cent, novocaine with 1 minim' 
of adrenalin 1/1,000 added may be injected sub-conjunctivally 
around the insertion of the superior rectus muscle in those acute . 
cases where the conjunctival vessels are excessively congested, in 
order to reduce bleeding when the conjunctival flap is being cut. 

The technique of the operation is as follows : 

- A small snip is made into tlie conjunctiva and Tenon’s capsule 
about 6 mm. directly above 12 o’clock on the cornea, this snip is 
them extended medially and laterally and for an equal distance on 
both sides of the orjgin'al snip so that an incision is obtained which- ■ 
is roughlj'T-lJ- cms. in length and is parallel with the limbus. 
This flap composed of the above two structures is then turned 
downwards and gradually dissected off the sclera using non-toodied 
forceps for fixation and’blunt nosed conjunctir-al scissors for the 
dissection until about 2 mm. from the sclero-corneal junction, when 
sharp-pointed scissors are substituted to complete the dissection. 

The actual snips made in this region should be as near to the sclera 
as possible; if not the conjunctiva may be button-holed, for in this 
region the conjunctiva. Tenon’.s-capsule and episcleral tissue are' 
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fused and therefore not as easily raised from the sclera as has been 
prexnously encountered. During this part of the dissection the. 
Llero-corneal junction is reached' and recognised by die sharp 
demarcation of the grey tissue of the cornea and of the tvhitc sclera : 
the junction where these two meet may be referred to as the grey 

When the “ grey line ” is reached, which usually first appears 
in the centre of the drssection, the dissection is then carried latcrallv 
and medially witlt 'sharp-pointed scissors so that the ‘ grey line 
is exposed for about 4-5 mm. As soon as this step has been com- 
pleted, a Todke’s corneal splitter is used to carry the dissection 
forwards in the same plane in order. to separate the corneal tissues 
the whole length of the exposed “ grey line ” and for a distance of 
14 mm. in front of it; the raised portion of corneal tissue remaining 
in continuity with the previously raised conjunctival flap above and 
the cornea below. 

The above dissections having been completed, oozing episcleral 
and conjunctival vessels should be dealt with in order to provide a. 
clean dr\' field in preparation for the incisions now to be made into 
the scleral and corneal tissues. The conjunctival flap is now turned 
downwards on to the cornea with its conjunctival surface in appo- 
sition with the anterior surface of the cornea ; the assistant steady- 
ing the flap with a small swab soaked in normal saline and held 
between the tips of non-toothed forceps; the swab being applied 
to the Tenon surface of the flap, traction being gently applied in a 
downward direction, but without exerting pressure on the eye. 

There is now an area of the outer surface of the angle of the 
anterior chamber exposed for the permanent incisions which are to 
be made in this situation, but before commencing these incisions, it 
is essential that perfect fixation of the eye is assured. Of the manv 
methods of fixation, the aim of which is to render the eye immobile 
without e.xerting external pressure upon it, the one which has been 
found to answer these requirements is by the use of the scleral hook, 
whereby the superficial scleral fibres are picked up by passing a 
small sharp pointed hook beneath them. The hook most commonly 
used in this operation is the Cruise scleral hook (John Weiss and 
(. o.) which has been specially designed for this operation. 

The next step in the operation is the insertion of the sclera! hook, 
the place of insertion being along the “ grey line,” the points of 
entrance and exit of the hook being approximately on either side of, 
and equidistant from, 12 o'clock on the cornea, the distance between 
these points being about 1-lJ mm. With the scleral hook in situ 
and held by the free hand. of the operator, an incision is now made 
with a .small scalpel or Graefe knife into the sclera 5 mm. long- and 
nun. from and parallel to the “ grev line,” the mid-point of the 
incision being approximately opposite 12 o'clock on the cornea. 
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Since the sclera extends for a distance of 2 mm. from the anterior 
extremity of the ciliary body to the sclero-corneal junction in this 
upper portion of the anterior chamber, the base incision just men- 
tioned is therefore placed 1 mm. in front of the root of the iris, so 
that neither this tissue nor the ciliar)- body is in danger of injury 
when the knife enters the anterior chamber; furthermore prolapse 
of tlte iris is -less likely to occur than if the. incision was placed 
further back. As the aim of the incision is to make a Jinear opening 
into the angle of the anterior chamber the whole thickness of the 
sclera has to be traversed throughout the entire o mm., hence it 
would be impossible to complete it. with one stroke of the knife 
without sudden entry into the anterior chamber with consequent 
injury to the iris and particularly the lens, therefore, the incision 
is made with a series of cuts all in the same place and all of the 
same length, until, the anterior chamber is entered, this usually 
taking' place b\- a small opening in the centre of the wound. The 
cutting edge of the knife should ahvays be pcTfendiciilar to the 
antero-posterior curye of the sclera' to avoid, making a sloping 
incision with bevelled edges which tends to separate the superficial 
scleral fibres of the anterior portion of the wound which would make 
for difficulty in completing the inner portion of the incision. 

The anterior chamber now having been entered at a small point 
in the centre of the wound, there is a slow leakage of aqueous from 
it and therefore slow decompression is achieved. .As soon as the 
anterior chamber has been decompressed,, the point of the knife is 
inserted into the small opening with' the cutting edge directed, 
upwards and the inner portion of the incision completed medially 
and laterally. 

It is during the decompression of the anterior chamber and the 
subsequent enlargement of the inner portion of the incision that 
the complication of prolapse of the iris may occur; but providing 
the knife is sharp and little pressure has been used in making the 
cuts, the use of the scleral hook for fixation to avoid further pressure 
on the globe and the sphincter pupillae is well under the influence 
of the previously administered miotic, this complication seldom 
arises. If it does occur the iris can usually be reposited and this 
should be done before continuing. Very occasionally the iris will 
not remain inside the anterior chamber after many repositings ; in 
this event a peripheral iridectomy- will prevent the iris from making 
further appearances into the lips of the wound; however, as this 
complication will not arise if the above precautions are taken, one 
of the previously mentioned main points in favour of this operation 
will not have been missed. 

Fixation still being maintained with the scleral hook in situ, but 
now held bv the assistant, the operation is continued by making two 
forward cuts in the sclero-corneal tissue ; these are made with small 
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sharp pointed straight or curved scissors. 1* acli of these forward 
cuts commences at the extremities of llie original incision luaitin 
an angle- with it of approximately do degrees and extending 
- forwards for 2 mm., that is, 1 mm. of sclera ami 1 mm. ol num-a 
compose each cut. A triangle comprised ol tlie two tissues i.s thus 
formed with a 4 mm. base of .scleral tissue and two sides each L mm. 
in length containing equal portions of sclera and cornea , 1 he distal 

ends of these two forward cuts do not completely meet so timt llit; 
apex of the triangle is not completed and a small portion of corne.'d 
tissue is left in continuity with the rest of the cornea. r<‘suiling m 
mobility of the triangle only in a vertical direction. 

just prior to commencing these forward cuts tlte tij) of an iris 
repositor is kept between fhe lips of the base incision by the fr<-e 
hand of the operator until the cuts are completed in order : 

{a) to separate the lips of the incision so that the point of ihe 
scissors may be introduced into the wound without difliriiky wiieii 
commencing and completing each forvVard 'cut, 

■ (b) to keep the iris away from the point of the sci.ssors. 


(c) to ensure against- the iris prolapsing at this stage. 

In those cases where there' are peripheral anterior .syncchiae at 
the apex of the triangle these adhe.sions may someliines be Ijroken 
down with .a repositor; at other times the adhesions mav require 
division with scissors, thereby freeing'the iris from the'posterior 
surface of the cornea. A repositor should then be passed into the 
anterior chamber to ensure that free communication, lias been 
established between it and the triangular opening in its ano-le. 
The operation is completed by removing the scleral hook and 
repositing the conjunctival flap under the upper lid. No'sutufes are 
inserted into this tissue so that no tension is exerted upon it with 
subsequent pressure and closure of the triangular valve beneath it. 

The immediate instillation, of eserine 4 per cent, in both acute 
and chronic cases prior to bandaging the eves, is in the opinion 
ot the writer a safeguard against prolapse of the iris during the 
tours before the first dressing when the anterior chamber is 
atiernpung to reform. Atropine .sulphate 1 per cent.- should be 
instilled at the first dressing and at successive 24 hourly dressings 
unti^ digital massage of the globe is commenced ; the use of atro- 
pine lere being solely to raise the intraocular pressure behind the 
mobile triangular flap of sclero-corneal tissue, thereby helping 
to keep it open. - , ' ' 

The time to institute gentle digital massage being- when the 
conjunctival flap has completely sealed off and there is ho leakage 
of aqueous into the conjunctival sac; this may be ascertained by 
the daily instillation of fluorescein. If massage is employed before, 
there may be a sudden rush of aqueous through' the permanent 
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incisions taking with it the iris and probably necessitating further 
surgical interference in the form of an iridectomy-. On the other 
hand- once the conjunctival flap has healed, there is sufficient back 
pressure on the aqueous in the anterior chamber to prevent its 
sudden escape through the triangular opening, there is now no 
danger of the iris prolapsing. 

As soon as massage has been started it may be carried out once 
or twice daily during the post-operative period to ensure the pa.ssa'ge 
of aqueous through the opening and to prevent healing occurring 
at its edges. The patient is allowed up at this juncture and can 
usually be discharged around the tenth daj-. He is instructed to 
massage the eyeball gently daily through the lower lid and is seen 
at weekly intervals until it has become obvious that a permanent 
filtering cicatrix has been produced ; at this stage massage is 
discontinued. 


OPHTHALMO-NEUROLOGICAL SYMPTOMS 
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NASOPHARYNGEAL TUMOURS^! 
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From Radiumhemmet, Stockholm (Professor L. Berven), Knng Gtislaf 
Vies Jiibilatttnsklinik, Lund (Professor L. Edling); and the Radio- 
logical Clinics of Copenhagen (Physician-in-Chief, Jans Nielsen) a7id 
Aarhus (Professor C. Krebs). 

Mr. Ch.air.m.an, Ladies and Gentlemen,^ 

I feel greatly pleased and honoured to be allowed to speak 
before this dignified audience and thus to re-establish the connec- 
tion between ■ British and Danish ophthalmologj', a connection 
which was previously so intimate and profitable. Danish ophthal- 
mologists, among whom, the best known are Bjerrum, Tscherning, 
Edmund Jensen, Heerfordt, Lundsgaard, and Roenne, are greatly 
indebted to British ophthalmologists, whose best known repre- 
sentatives with us are men like Young, Mackenzie, Bowman, 
Priestley-Smith, Marcus Gunn and Duke-Elder. 

During the gloomv y-ears of German occupation Danish ophthal- 
mology greatly missed” the inspiration from British ophthalmology. 
Noyy- that I stand here as the first Danish speaker after ,the yvar I 

* Read before the Ophthalmic Section, Royal Society of Medicine.. London, 
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naturailv calf to mind the heroic contribution made by the English 
towards the liberation of my native country, for which we are all 
very grateful, and this wi,U never be forgotten. 

Realising the importance for us in Denmark of the re-establisli- 
ment of this. connection I thank you for your kind invitation to 
the present meeting, and I hope 1 shall not betray the trust reposed 
upon me by the Society. 

As the subject of which I want to speak has been dealt with but 
rarely in British literature, I hope to be able to bring forward for 
.discussion facts Avhich are little known to you. 

Introduction 

.\n account of the ophthaimo-neurological symptoms in con- 
nection with malignant nasopharyngeal tumours must necessarily 
include a description of other important features of the symptom- 
atology to give the right idea of the position in the nosography of 
the ophthaimo-neurological symptoms. 

.A.n increased interest, though varying in degree, has been taken 
in malignant nasopharyngeal tumours since the introduction, about 
100 years ago, of the postrhinoscopic speculum examination, 
through which it has become possible to diagnose diseases in the 
nasopharynx. This interest has been further stimulated within the 
past few decades on account of the results obtained from modern 
radiological treatment, which to-day is capable of curing these 
deep-seated and generally inoperable tumour forms. The increased 
interest is, however, due to other facts as well, thus for instance to 
the fact that these tumour forms Jiave proved to be of more frequent 
occurrence than they were previously supposed to be, and that the 
disease is very often misjudged. 

The cause of this misjudgment may to a certain extent be 
e.xplained from the variety of the clinical picture, tyhich but rarely 
.. conveys the idea of a malignant neoplasm in the nasopharynx. 
That a no small number of patients are young persons often 
in sound genera! health likewise contributes to this fact. 

The widely different symptoms or combinations of svmptoms 
imply, besides applications to general practitioners, also examina- 
tions of the patients by various specialists often at rather early 
stages, thus by ophthalmologists, neurologists,- oto-rhinologists, 
surgeons, neurosurgeons, internists and radiologists/ 

If the idea of a malignant nasopharyngeal tumour in the case in 
hand docs not occur to the examining physician and the 
time for the making of the right diagnosis is delayed, by -which 
valuable — perltaps life-saving — time is wasted for the patient. - 
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Historical da^ , . 

I shall abstain from a detailed historical review of the literature 
in hand. Only 1 want to mention that "the nosographical pioneer 
works are due chiefly to French writers (Escaf, Laval, Jacod), and 
in England to Trotter, while most of the modern bomprehensive 
descriptions come from America (Xew and others). 

Nasopharyngeal tumours were the order of the day at the 
International Medical Congress in London, lijj.S. But very little 
was said about ophthalmological symptoms. 

Frequency, histopathology, age and sex incidence . 

The malignant nasopharyngeal tumours, though of somewhat 
infrequent occurrence are by no means rare. Thus over 2,000 
cases have now been published in thejliterature, and personally I 
managed to collect 454 case's over a period of ten years from the 
four .Scandinavian radiological clinics. The following numerical 
statements are based on these latter cases'. 

The four radiological clinics from which the cases under review 
are derived are as follows ; Radimnhcmmei, Stockholm and the 
Radiological Clinics of. Lund, Copenhagen,' and Aarhus,, which 
together cover a population corresponding in size to that of London 
(about 7\ million people). The frequency of malignant nasot 
pharyngeal tumour.? constituted here 1 per cent, of the total number 
of cancer cases, i.c., a frequency of the same relative magnitude as 
that of choroidal melanosarcoma. ' As, However, only the cancer 
cases that are likely to respond to irradiation are referred to the 
radiological clinics, we must make a , correction for this percentage 
to attain to the frequency among the total number of cancer cases 
in the population. The figure then arrived at is 0-4 per cent. -of. 
all cases of cancer. ^ ' 

A bare two-fifths (38 per cent.) of the patients . presented 
ophthalmo-neurological symptoms, a figure which varied but little 
from one year to the other. — ■■ 

Histopathological examinations revealed both carcinomata and sarcomata, in 
conformity with the fact that malignant nasopharyngeal tumours proceed from 
the mucous membrane and the lymphatic tissue in the nasophar^mx. I shall not 
go into details regarding these facts, but only just mention that the majority 
of the tumours were anaplastic tumours of low differentiation. Most common were 
squamous epithelial carcinomata and reticulum-cell sarcomata, which occurred 
equally often. The undifferentiated tumours and those of low differentiation con- 
stituted four-fifths of the cases, while the differentiated tumours, i.e., squamous 
epithelial carcinomata undergoing comification constituted one-fifth. 

As to the age incidence (Fig. 1) all age-classes from 4 to 79 were represented, 
but half of the patients were found wdthin the age-classes of 41 to 60. It is, 
hdwever, worth noting that one-fourth of the patients ivere 40 years of age or 
younger. The average age was 49. When cases of carcinoma and sarcoma were 
taken separately the average age was somewhat higher for carcinomata than for 
sarcomata. 

For no discoverable reason there were twice as many men as women both among 
the carcinoma cases and among the sarcoma cases. 
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Age-corves for -454 cases of malignant nasopharyngeal tnmours. 


Symptomatology 

The symptomatology can roughly be divided into four weU- 
cliaracterised groups : 

(1) Ophihaltno-ncnrological syviptoms due to the infiltrative 
growth of the primary tumour or its metastases into the base of the 
skull and adjacent regions, 

(2) rhinological and 

(3) otological symptoms due to the exophytic growth of the 
primary tumour into the nasopharynx with influence on the 
Eustachian tube, 

(4) enlarged cervical glands in consequence of lymphogenous 
metastases. 

1 shall here give a brief survey of the manner of growtli of the 
tumours and of the topographical anatomv of the affected areas, 
because the understanding of the symptomatology of the malignant 
nasopharyngeal tumours, in particular the ophthalmo-neurological 
symiMoinatoIogy, rests to a great extent on a knowledge of tltese 
facts. 

The most freiiuent point of origin oi the primary tumour is the 
lateral wall of the nasopharynx, especially the lymphatic tissue of 
the tuba! tonsil (half of thc'ca.ses). Next in frequenev follows the 
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roof (the nasopharyngeal tonsil, one-third of the cases), and finally 
the posterior wall (Fig. 2). . ' ■ ' - . 

A characteristic feature of the malignant nasopharxmgea! 
tumours is their tendency to infillralive aud dcslructivc penetration 



Fig. 2. . ' . 

The nasopharynx seen from behind and from the right side with the 
characteristic relief : pliaryngeal tonsil (l), tubal tonsil (21. tuba! 
ostium-(3). RosenmOller's pharyngeal recess (tV The soft palate (7l 
and the posterior border of the nasal septum (5) bound the ch'oanae (6). 

(After Tesfut). 

into the adjacent areas, partly the parapharyngeal space and partly 
the base of the skvU. The tumour either follows the foramina 
already present or grows with osseous perforation. The parts' of 
the base that are particularly exposed to invasion are (Fig. -3) 


Fig. 3. 

The limit of the nasopharynx on the external base of the skull appeals 
from the dotted white line running between the foramen lacerum (I) 
and the foramen ovale (3). To the left in the picture the nasopharyn- 
geal wall is drawn (2) with a neoplasm arising from the tubal 
ostium (I). (The Fig. modified after Cauuyt). 
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naturaUy those which lie along the line of demarcation between 
nasopharynx and base of the skull, which is marked by the place 
of insertion of the pharvngo-basilar fascia. Thi^ area is seen to 



Internal base of the skull. The Roman numerals indicate the numbers. 

' of the braio nerves. To the left (T) there is seen a nasopharyngeal 
tuTnour invading the middle cranial fossa through the foramen 
lacerum {Caiiiirt). ' . 

comprise parts of tlie body of the sphenoid bone, the basilar portion 
of the occipital bone, as well as the apex of the pars petrosa. 
These three osseous portions encompass the foramen lacerum. 
When the tumour tissue grows up through the foramen lacerum 
it reaches the internal base of the skull in the middle cranial fossa 
(Fig. 4) with intimate relation to the cavernous sinus and the 
cranial nerves situated in this place, that is III, arid VI 

(Fig. o). Pressure or direct penetration into the nerves will then 
bring abmit increa.singly .severe lesions particularly of the abducens 



Fig, 

Left middle cranial foisa wiili tlie cavernous sinus open, seen from the 
sine. Superinny ibc optic chiasma (1) and the third nerve ' 2 . 1 , under 
ubicb tbf tbm fourth nerve (5) running along the mesencephalon (3i 
rurt.icr the si.Nth ne.-ve ft) a.nc the Gasserian ganglion (6) tvith the 
r.annlications [.after Tesiun. 



S4 


Erik Godtfredsek 


'and the trigeminus, resulting in eye muscle paraU'ses and varyin 
degrees of trigeminal neuralgias or disturbances of sensibilit}, 
;md possibly paral}’sis of the muscles of mastication (Figs. 6 and 9). 



Fig. 6 . 

Internal base of the skull of a female, aged 29 years (case 14l), 
presenting a large tumour invasion through the body of-the sphenoid 
bone (destruction of sella and pituitary) and left cavernous sinus from 
a nasopharyngeal reticulum-cell sarcoma. Clinically there was found 
left ophthalmoplegia and amaurosis. 



Fig. 7. 

Male, aged 56 years (case 81), with left paraly'sis of the sixth cranial 
nerve (of one month’s duration) and bilateral cervical glands from 
squamous cell carcinomas on left Eustachian tube. 
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Fig. 8. ' 

Female, aged 40 years (case 83) with right paralysis of the third crania! 
nerve (of two month's duration). No .metastatic cervical glands. 
Destruction of the base of the skull verified by X-rays, In the naso- 
pharynx a reticulum cell sarcoma proceeding from right tube. 



Fig. 9. 

Hoy. .nged > e.irs laise S4) with right total oplnhalraoplegir. (developed 
t.iroukh tno months) and nasal stenosis (of five month’s durationi as 
Weil as right cervical glands (of one year's deration) from malignant 
ra'-op.iaryngeal inmcur, presumaVdy reticulum-ccll sarcoma. 
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If the tumour grows upwards and forwards the visual pathway 
will be injured, and -this will result in visual disturbances in .the 
forms of impairment of vision, defects of the field of vision,, and 
different ophthalmoscopical findings, such as chohed disc or 
atrophy'. , ' ■. 

In cases where the tumour penetrates through.the superior orbital 
fissurethere will occur exophthalmos (Fig. 10), which may, however,, 



Fig. 10. ' 

Male, aged 2‘( years (case 30) with excessive left exophthalmos and 
chemosis developed in the course of iwo months by a reticulum cell 
sarcoma from the nasopharynx invading the orbit. Cervical gland 
metastasis the size of a hazel nut Oeft). 

also be due to orbital invasion through the inferior orbital 
fissure through the parapharyngeal space. 

The simultaneous occurrence of ophthalmoplegia,, optic tract 
lesion with amaurosis, and' trigeminal neuralgia has' been des- 
cribed by Jacod as syndrome carrcfour petrosphenoidale and is 
regarded as pathognomonic of malignant nasopharyngeal tumours. 

Penetration of the tumour into the parapharyngeal space in 
the direction towards the jugular foramen and the hypoglossal 
canal will bring about different radial symptoms from the cranial 
nerves running in’ this area, i.c., IX, X, XI, and XII, with 
paraesthesias and paralyses of pharjmx, palate, larynx, and tongue. 

The truncus svmpatheticus can be injured partly in this place 
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Fig. II. 


Male, aged 42 years (dase 69) with ipsilateral (right) Horner’s svn- 
drome(of six month's duration), paralysis of thesixtb cranial nerve (of 
two month’s duration, and cervical glands (of three month’s duration! 
from reticulum-cell sarcoma proceeding from the tube (presumably). 

:ind piirtly intracranial!}' (paratrigeminallv), or in its cervical 
portion ^vith the development of Horner’s syndrome (Fig'. 11). 

Paresis of the seventh cranial nerve, with or without attending 
eighth nerve lesion, may occur by, growth of the tumour in the 
direction towards the porus acousticus internus but more often 
the seventh cranial nerve is injured about its point of exit from 
the facial canal at the stylomastoid foramen. 

.-Ml these symptoms are at their initial stages due to pressure 
from the tumour tissue, but later also to irreversible destructions. 
Fh.at is the reason why nervous symptoms are often seen to improve 
after irradiation at the initial stages. 

Since tlu’sc ophthalmo-ncuinlogical symptoms mav be the fhst 
iiud only symptoms of a nasopharyngeal tumour, it is no wonder 
tiiat such cases are often mistakenly diagnosed and treated 
symptomatically for eye muscle paralyses or trigeminal neuralgia 
for -a considerable length of time without the slightest effect. 

The rhinological and otological .symptoms in connection witii 
maligntim nasopharyngeal tumours are, as mentioned alreadv. 
due to the exophytic, space-filling growth of the tumour, and also 
to the tendency iff the itimour to ulceration and to development 



88 


Erik Godifredsen 


of stenosis of the air passage, partly through the nose and partly 
through the Eustachian tube. ■ 

The purely rhinological symptoms are thus: uni- or bilaterally reduced or 
arrested nasal respiration, as tvell as nasal discharge and epistaxis. 

The influence . of the tumour on the Eustachian tube is sometimes due to 
mechanical compression and sometimes to penetration of the tumour into the tube. 
The result is in both cases tubal occlusion, which may be intermittent at first, 
but will soon become permanent, and manifests itself by tinnitus, clicking sensation, 
' and impairment of hearing. The tubal occlusion involves a vacuum in the middle 
ear with pains in the 'ear and consecutive exudation, which at secondary infection 
gives a picture resembling that of otitis media. 

Unfortunately the nasal and otogenous complaints are often misjudged, so that 
the patients are submitted to different operalions of the skeletal and soft tissues 
in the nose, tubal catheterisations, paracenteses, etc. Tne frequent mistaken diagnoses 
are probably due to the fact that the primary tumour is often diminutive and 
consequently difficult to recognise for untrained examiners. 

The fourth and last main group of signs and symptoms is that 
of enlarged cervical glands, which are due to the pronounced 
tendency of the tumour to early development of lymphogenous 
metastases, which can reach rather considerable degrees even 
bilaterally, even when the primary tumours are diminutive. 

The typical glandular metastases develop posterior to the angle 
of the jaw. over the mastoid process beneath the sterno- mastoid, 
whence they later extend distaliv. This accords well with the 



Sagittal section of the head seen from within (after Rouviere) with the 
lymph stems from the nasal .septum (1) the lateral wall of the naso- 
pharynx (2) and the tubal ostium (3) to the lateral retropharyngeal 
lymph node (4) and the superior deep cervical lymph nodes (5). 

I 

course of the Ivmph from the nasophar^mx, which passes by the 
retropharyngeal Ivmph glands — or direct — to the superior group 
of the deep cervical lymph glands (Fig. 12). Clinically there 
occurs (Figs. 13, 14. 15) a steadily increasing, indolent node, 
whose consistenev and fixation to the surrounding tissue depend on 
the type of the primart- tumour, but is generally, however, rather 
firm and fixed deeply. 
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Fig. 15. 


Boy, aged 10 years {case 205) with large bilateral cervical gland metas- 
tases (of 12 month's duration, regarded as tuberculosis lymphomas. 
Treated in seaside health resort,' etc.), from a large lymphocytosar- 
coma in the nasopharynx. , ' - 

The cervical glands being frequently the only sign of a naso- 
pharyngeal tumour through half or Avhole years they .are often 
mistakenly diagnosed as lymphomas of tuberculous, or other in-’ 
fectious origin and treated by light baths, incisions, light X-rays, 
etc; ' ’ 

The total number of mistaken treatments for all the groups of - 
.symptoms amounts to at least one-third of all the patients. 

Syptomatology of malignant nasopharyngeal tumours ' - 
elucidated from own examination of 454 patients 

After this more general review of the symptomatology I shall 
now pass on to a more statistically based account 'of the different- 
.s\’mptoms. - ■ ' . 

As it is urgently necessary, in cases of nialignant nasopharyn- 
geal tumours, to have the diagnoses made both earlier and with 
greater certainty than is now the case, it is of .importance to 
concentrate particularlv on an elucidation of the early symptoms 
of these tumour forms. To give as clear a picture as possible of 
the often very polymorphous course of the tumours I have chosen 
to make an analysis of the symptomatology at three dijfercnt stages 
of the disease. 

The first analysis covers the first symptom(s) observed by the 
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patient. It octurs on an. average 11 months (3 
before the exact diagnosis is made. 

The second analysis covers the initial symptc 
in a wider sense. At this stage there are foum 
within one group, or different groups are reprei 
logical picture is seen on an average 4 or 5 mon 
diagnosis is made. 

The third analysis covers the fully develo 
corresponds to the point of time at which the 
and the patient referred to a radiological clinic. 

The percentage frequency of ophthalmo-neu 
at these three stages' appears from Table 1, i 
frequencies of the three other main groups 
been entered. The stated percentage figures refi 
able limitations — to the 454 cases from my M.I 

Table 1 shows that ophthalmo-neiirologii 
the first symptom in 160 per cent, of the case 
cervical glands and rhinologicaV symptoms are 
first symptom in about one-third of the p 

Table I, - 

Percentage distribution of the different grou 
symptoms at three stages of the disease amo 
malignant nasopharyngeal tumour. 


•1st symptom '.In 
1 11 months i4( 
; before diag- j b 
'nosisis made Ini 

Ophthalmo-neurological symptoms 

1 

o 

to 

Ithinologica! symptoms 

' 30-8 1 

Otological symptoms 

23’3 ; 

Metastatic cervical glands 

32-6 1 

symptoms are rarer, being- present in about n 
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as follows : I he ophthahiw-iieitrologica] symptoms have more than 
doubled in frequency occurring- now in 34o per cent., wliereas the 
other groups of symptoms presbnt more moderate increases in 
frequency, each being found in half of tiie patients. The frequency 
of monosymptomatic cases has become reduced to comprising one- 
fourth of the cases only against nine-tenths at the first stage. 

-At the third and final stage of. the analysis — by the time the 
diagnosis is made — there are, two facts which are particularly note- 
worthy : First the freqiicncy of ophihahno-neurological symptoms 
is rather stationary, being found in a total of two-fifths of the cases 
(or 38-0 per cent.), and secondly there i.s a considerable increase in 
the frequency of metastatic cervical glands, which are now present 
in three-fourths of the patients. Rhinologicai and otological 
symptoms, on the others hand, are rather stationary in frequency, 
occurring in about half of the cases. 

These analyses show plainly that when ophthalmo-ncurological 
symptoms do occur in cases of malignant nasopharyngeal tumour 
they manifest themselyes at early stages. The ophthalmo- 
neurological cases can be said to have been separated out as a 
special group already on an average 4 or 5 montlis before the 
exact diagnosis is made. In other words, these symptoms do not 
— as previously believed — occur only at the advanced and hopeless 
stages of the disease, a fact which must stimulate our interest in a 
more energetic tracing of these cases. 

The fact that the group of metastases in the cervical glands 
increases so considerably in frequency from the initial to the fulh* 
developed symptomatic picture is a serious reminder of the bio- 
logical activitv and tendency to spreading of these tumour forms. 
This again means that if these cases can be diagnosed bt/i a few 
months earlier than is now the case, then ‘one of the consequences 
will be that the patients will he submitted to irradiation before the 
metastases have spread too far. The chance of obtaining a favour- 
able result from treatment with X-rays will then 'be increased very 
considerably. 

Thus there appear to be various reasons for stimulating the 
interest in and knowledge of the initial symptomatology of the 
malignant nasophar)mgeal tumours, in particular the ophthalmo- 
neurological symptoms. 

Nature and frequency of ophthalmo-neurological symptoms 

After this statement of the place in the symptomatology of the 
ophthalmo-neurological symptoms at the different stages of the 
disease, I shall now pass on tO'a more detailed description of these 
symptoms. 

Be it stated at once that all forms of cranial nerve lesions are met 
xeith, as might have been expected from the manner of growth of 
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le tumour, but that there is found a certain systematisation. Thus 
)r instance lesions of eye nerves and for trigeminus are found in 
ractically all cases. Before entering on a more detailed account 
shall just mention ah important proportional change in frequency 
letween eye ner\-e lesions and trigeminus lesions at the three 
tages of the disease, where analyses have been made. 

- Table II. 


Increase in frequency (per cent.) of ophthalmological symptoms ^ 
compared with that of trigeminus lesions — from the first 
symptom to the fully developed picture. 


1 

t 

1 

1 

1 

1 

1st symptom j 
11 months 
before diag- i 
nosisismade 

Initial picturel 
4 orSmonths j 
before diag- ' 
nosisismade! 

1 

Fully deve- 
loped picture 
■when the 
diagnosis is 
made 

» 

Frequency of ophthalmological 


i ' j 

[ ' 

1 

sympt. (per cent.l ... 

14T 

;■ 5ro 

75’2 

Frequency of trigeminus lesions 
(per cent.) 

i 71'0 

1 

: 70’0 

1 6S'0 


It appears plainly from Table 11 that the purely opbtbalmological 
complaints constitute a small percentage of the first symptoms, 
while the trigeminus lesions are in great majority. But at the 
sfccond stage of the analysis (4 or 5 months before the diagnosis 
IS made) the ophthalmological symptoms have increased vert' 
considerably in number, being now found in half of all the cases, 
whereas the percentage of trigeminus lesions has hardly changed. 
The increase in the frequency of ophthalmological symptoms con- 
tinue.s — though jess abruptly so — up to the point of "time at which 
the diagnosis is made, comprising by that time 75-2 'per cent, of 
the cases. They are then more frequent than the trigeminus lesions, 
wliich remain at a stationary frequency level (about 70 per cent.). 

It is evident from this observation not only that oplithahnologica] 
symptoms are present to a considerable extent in cases of malig- 
nant nasopharyngeal tiimonr, but also that these symptoms increase 
ill frequency clucfly H'ilbin the period in svhich the exact diagnosis 
has not yet been made, and in which it should thus be possible to 
hai'e these cases correctly diagnosed hv ophlhaI)nological inter- 
vention. 

I shall now pa.ss on to an account of the nature of the ophthalmo- 
neurologu-al symptoms. The very first .yv»i/>loui— occurring about 
10 or II monjhs before the diagnosis is made — is in the majoritv 
of the cases (710 per cent.) trigeminal neuralgia, most often in the 
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maxillary area, and "^more frequently isolated than together ^vith 
either nasal stenosis, metastatic cervical glands'br tubal occlusion. 
The only ophthalmological symptom at this stage is abducens 
paresis, likewise more often monosympiomatic than combined 
with other syriiptoms. Half of the ophthalmo-neurological cases' 
of my material were purely monostmptomatic, while in the other 
half the combination forms were rather equally distributed over 
metastatic cervical glands, nasal .stenosis, and tubal occlusioit 
(abput 15 per cent. each). - ' • 

By the time of the second analysis— 4 or. 5 months before the. 
diagnosis is made — there- has occurred , not only a quantitative, 
but also a qualitative increase in the purely ophthalmological 
symptoms. A detailed description of the distribution will be given 
in connection with the findings at the fully developed stage of the 
disease, because there are found no essential qualitative differences 
between the ophthalmological symptoms of these two stages; I' 
shall onfy just mention that the purelv monosymptomatic 
ophthalmo-neurological cases are few (3 .per cent.) at this stage, 
since forms , combined with rhinojogical or otological symptoms 
and metastatic-cervical glands respectively- are found in 40 per 
cent, each of the cases. , - 

Accordingly a patient 'who at this stage of the disease applies to 
an ophthalmologist on account of eye muscle paresis, visual dis- 
turbances, or exophthalmos, with or without attending trigeminal- 
neuralgia, will present symptoms also from 'the other main groups 
mentioned here. When the ophihahnologisj is consulted by 
patients suffering from abducens paresis^ impairment of vision-, 
exophthalmos, or Horner’s syndrome he should always suspect a 
malignant nasopharyngeal tumour to be the cause. He can then 
strengthen or weaken his suspicion partly through palpation for 
metastatic cervical glands in the typical area, and partly by 
questioning as to the presence of rhmological pr otological symp- 
toms, possibly supplemented by ^ an oto-rhinological special 
examination. 'The ophthalmologist can thus, through these simple 
examinations, contribute decisively to the making of an exact 
diagnosis some therapeutically valuable months earlier than is 
generally the case. - 

Of the 454 patients who displaved the fully developed patho- - 
logical picture 172, or 38 per cent., presented ophthalmo-neuro- . 
logical symptoms. 

The nature of the symptomatology appears from Table III., ■ 
which shows that 75-2 per cent, of the cases had ophthalmological 
svmptoms, and that two-thirds of these patients presented 
trigeminus lesion as well. Corresponding!}- two-thirds of the 68 
per cent, with trigeminus lesion presented ophthalmological symp- 
toms as well. Four patients only had neither ophthalmological 



Ophthalmo-Neurological Symptoms in Connection ^ 

' wTTH Malignant Nasopharyngeal Tumours 93 

svmptoms nor trigeminus lesion. It appears front this close 
connection -between ophlhalmojogical' symptoms and trigeminus 
lesion’ that the tumour- tissue injures preferably the area round the 
cavernous sinus, wlvere^as alread}"' mentioned these cranial 
nerves run in intimate relation to each other. 

Table III. : ^ - 

Nature and frequency of ophthalmo-neurological symptoms in 
172 patients with malignant nasopharyngeal tumours. 




1 

i 

' i 

i 

1 

t 

Eye symptoms ! 
129 patients 75’2 j 
per cent. | 

Alone 
40 ptt. 
23'4 

percent. 

Ophthalmoplegia ... ..,11 patients 

Ophthalmoplegia +■ II ... 11 patients 

Ophthalmoplegia 4- Hornet- 3 patients- 

11 -lesion alone... ... ... 2 patients 

Exophthalmos... ... .2 patients 

With V-lesion 44 patients 25'6 per cent. 

, With other cranial nerve-lesioo, partly V, 45patients 

1 26‘2 per cent. 

r . - 

V-lesions 117 
patients 68‘0 per 
cent. 

With eye symptoms 78 patients 45'4 per cent. 

Without eye symptoms 39 patients 22’6 per cent. 


The cases with oplitiialmological symptoms can be divided in 
three almost equally large groups, namely (1) purely ophthal- 
mological case.s, (2) forms combined with trigeminus lesions alone, 
and (•!) forms combined with trigeminus lesions as well as other 
cr.Tnial nerve ie.sion.s, most often le.sions of the ninth and tenth 
nerves. 

I he Irequency and nature of the individual oplitiialmological 
symptoms proved to be fairly alike for each of tliese three groups. 
The symptoms were of the following nature, mentioned in decreas- 
ing ordiT of frequency : -\bducens paresi.s. paresis of the third 
nerve, visual jratinvay lesion. pare.sis of the fourth nerve. Horner’s 
syndrome, and exophthalmos. 

-All the nerve lesions mentioned liere can occur as isolated 
phenomena ; but mo.st often -they are found in different forms of 
lombimilion. for instance, as regards tiie oplnhalmoiogicai svmp- 
(om.s, in varying forms of ophthaimnpiegia with or wiihout auend- 
iiig visual pathw.ty lesion, Horner’s .syndrome, or exophthalmo.s. 
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A direct impression of the frequency of the different cranial 
nerve lesions is obtained from Table. IV, into which have' been 
entered the 4151 single nerve lesions presented by the 172 patients. 

Table IV. 


Nature and frequency of 461 single nerve lesions in '] 72 patients 
with malignant nasopharyngeal tumours. 


Nerve lesions j 

1 

VI 

III 

i 

IV 

1 

11 , 

1 Hornerl 


f 

Others 

Frequency 

j Abs. 

114 

42 

29 

29 ^ 

I 

27 i 
i 

119 

101 


!per cent., 

1 

24‘0 

91 

6'3 

■' 6‘3 

5^ j 

257 

2r8 


It appears from this table that eye nerve lesions constitute more 
than half of the total number of cranial nerve lesions, partly in the, 
form of ophthalmoplegias (39-4 per cent.), partly as visual pathway 
lesions (6-3 perv cent.), and Horner’s syndrome (o S per cent.). 
.A.mong the ophthalmoplegias the predominating group is that of. 
paresis of the si.xth cranial nerve, which constitutes one-fourth 
of the total number of nerve lesions, being thus almost equal in 
frequenc)' to trigeminus lesions, which comprise 2o-7 per cent. 

Pareses of the third and fourth cranial nerves are of riiuch rarer 
occurrence. The same is the case with pareses of the other cranial 
nerves (VII, and IX-XII), which altogether constitute 21-8 .per 
cent, distributed over 7 cranial nerves, chiefly the bulbar nerves.' 

Of the 461 cranial nerve lesions 6-7 per cent, were bilateral 
.lesions, 'which in practically all cases affected the e 3 'e nerv'es. Thus 
one-third of the optic tract lesions and one-tenth of the ophthal- 
moplegias were bilateral. 

Thus it is plain to see that /./re ophtliahnological symptoms play 
a predominant part in the symptomatology . 

The ophthalmoplegias generally manifested themselves as mas- 
sive paral 3 "ses with associated clinical findings. The vistial path- [ 
way lesions, on the other hand, presented various degrees of 
severit 3 " from a slight impairment of vision to the more frequent 
total amaurosis with atroph 3 ' of the optic nerve or choked disc. 
Ouadrantanopsia or hemianopsia were of rarer occurrence. 

Exophthalmos due to penetration of the tumour into the orbit 
was found in 19 patients with varying degrees of chemosis and 
disturbances of motilitv, usualh' associated with a poor general 
state. 

I shall not go into details with regard to the trigeminus lesions, 
but onlv just mention that thev consist most frequently in 
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neuralgias in one or more of the three branches, whereas the motor 
loot is more rarely affected. 

As mentioned before, we have to do with multiple cranial nerve 
syndromes in a great number of the cases ; but it would be going 
too far to go into further details regarding the nature of these 
svndromes. Yet I want to mention, by way of example, one 
cranial nerve svndroinc with a special pathogenesis, svliich has not 
been described before, and the occurrence of which must be 
regarded as pathognomonic of malignant nasopharyngeal tumours. 

This syndrome comprises ophthalmoplegia (most often sixth 
nen-e paresis) and paresis of the twelfth cranial nerve and in the 
majority of the cases also trigeminal neuralgia. It was observed 
in 9 cases, so'there is reason to suppose that it was not an accidental 
combination. The pathogenesis of the ophthalmoplegia and the 
trigeminal neuralgia is the usual result of tumour invasion round the 
cavernous sinus. The explanation of the paresis of the twelfth 
cranial nerve, which was present without lesion of other distal 
cranial nerves (so that diffuse tumour growth can be left out of 
account) is obtained from the lymphatic conditions. Meta.static 
cervical glands were observed in all these cases, and the primary 
tumour was found to be lateralised more often than usually, so 
that the lymph ran to the retropharyngeal lymph glands, which 
lie off the hypoglossal canal, where it compressed the neiwe. 

This cranial nerve syndrome is thus conditioned partly by the 
intra-cranial growth of the primary tumour, and partly by lympho- 
genous metastases. and is therefore pathognomic of a malignant 
neoplasm in the nasopharynx. 

Roentgenography 

Before passing on to the final conclusion I shall briefly state 
some facts regarding the roentgenography and the treatment in 
rases of malignant nasopharyngeal tumour. 

Roentgenography may, through an ordinary lateral picture of 
the skull, accidentally disclose a tumour in the nasopharvnx. 
since such a tumour will cau.se a characteristic deformation of the 
contour of the wall. More important is. however, the knowledge 
one get.s through a basial picture for an estimate of the extent of a 
po.ssible osseous destruction. Osseous destruction in the base of 
tiie skull with typical localisation in the foramen lacerum area was 
found in •)4 ,5 per cent, of the ophthalmo-neurological cases. There 
is an intimate correlation between the roentgenological -and the 
ophiltahnn-neurological findings, h may seem an extraordinarv 
thing that nearly lialt of the ophthalmo-neurological cases pre- 
sented no os.^eous de.structions, but this is due partlv to the fact 
that the nerve lesions were exocraninl, and partlv to the fact that 
die primary tumour can invade the b.ase of the s'kuli through the 
.•dready existing for.-miina. 
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The treatment of malignant nasopharyngeal tumours is now 
purely radiological, as there is contraindication 'for operative 
treatment (both from a technical and from a biological point of 
view^ of such deep-seated and invading tumour forms. Fortunately 
such tumours are generally rather radiosensitive on account of 
their biologically immature character. 

A strong, external, protracted, fractional X-ray or ieleradinm 
treatment is given, which on rare occasions is supplemented by a 
local radium or X-ray treatment. The X-ray treatment is given in 
anterior and lateral fields (Fig. 16) in doses of from 4,000 to 10,000 r. 





Fig. 16. 

A female, aged 41 years, with characteristic pigmentation of skin 
portals (lateral and anterior) by the end of an X-ray treatment (9000 r 
skin doses). Clinically there was found a malignant nasopharyngeal 
tumour with extensive destruction in the base of the skull, paralysis of 
the sixth nerve, and Horner’s syndrome ; no metastatic cervical glands. 
Symptom-free through three years of observation (case 103). 

through from 3 to 8 weeks. This treatment can secure a lasting 
freedom from symptoms (over 5 years), but whether it does so 
depends to a certain extent on the histopathological type of the 
primary tumour and on the extent of the disease. The radio- 
sensitive reticulum-cell sarcomas, for instance, sliow a “ five year 
cure rate ” of nearly 40 per cent., while the corresponding figure 
for the total number of cases amounts to 22-2 per cent. 
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The prognosis is reduced for higher degrees of intracranial 
invasion ; but it should be emphasised that even in cases of cranial 
nerve paresis and osseous destruction of the base, ^^here all other 
treatment is in vain, it is possible to secure a lasting freedom from 
symptoms (over 5 )'ears) by irradiation. 

Four-fifths of the patients experience a primary improvement 
after irradiation ; but the lasting results are confounded by a 
pronounced tendency to recurrence and generalisation, so accord- 
ingly the lethalit}' is very high. 

Summary and conclusions 

Finally I shall sum up what I have said about nasopharyngeal 
tumours. 

The malignant nasopharyngeal tumours are fairlj- rare tumour 
forms, but not so rare as they were previously supposed to be. 
Thev occur in all age-classes, and are more frequent among men 
than among women. 

The symptomatolog)-, which is verj- polymorphous and, there- 
fore, to a great extent gives occasion to mistaken diagnoses and 
wrong treatment can be divided schematically in four groups : (1) 
Ophthalmo-neurological symptoms due to penetration of the 
tumour into the base of the skull and the parapharyngeal space, 
(2) local rhinological, (3) otological symptoms due to the 
exophytic growth of the primary tumour, and finally (4) meta- 
static ccrs'ical glands, which are typically localised and early 
developed. 

A fractional analysis of the symptomatology at different stages of 
liie disease siiowed tiiat the ophthalmo-neurological symptoms 
occur both earlier and to a greater extent than is generally known, 
and that the ophthalmological symptoms predominate, chiefly 
as ophthalmoplegias with or without attending trigeminal 
neuralgias. 

Patients suffering from unrecognised, malignant, naso- 
pharyngeal tumours will therefore often apply first to an ophthal- 
mologist on account of ophthalmoplegia or impairment of A’ision. 
'I he ophthalmologist can then do good service in making the exact 
diagnosis. To do so he must be on his guard with all ophthal- 
moplegias and visual impairments, etc., of unknown aetiology. 
1 he suspicion of a malignant nasopharyngeal tumour is 
strengthened or weakened partly through palpation for metastatic 
cervical glands in the typical area posterior to theangleof the man- 
dible, and partly through oto-rhinological special examinations. 

If these lines are followed a great number of otherwise mistakenly 
diagnosed cases will become recognised several important months 
earlier than is generally the case, and the adequate irradiation treat- 
ment will then be instituted at an earlier and, for the results of 
treatniem. more favourable point of time. 
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The effect of modern intensified irradiation, which is often 
surprising in the cases of these immature tumour forms, makes the 
proper background for a more extensive ophthalmo-neurological 
diagnostication along the lines indicated here, which, when fol- 
lowed, will benefit the patients and reflect great credit on the 
doctors. 


REFERENCES 

Godtfredsen, Erik. — Ophthalmological and neurological symptoms in malignant 
nasopharyngeal tumours. A clinical study comprising 454 cases. With 
special reference to histopathology and the possibility of earlier recognition. 
Acta Ophthal., Suppl. XXII, 1944; Acta Psych, and Neurol., Suppl. 
XXXIV. 1944 ; Acta Oto-Laryitgol., Suppl, LIX, 1944 ; Acta Path and 
Microbiol. Sc., Suppl. LV, 1944 ; Diss., p. 320, 53 Fig., Munksgaard, 
Copenhagen, 1944. 


SOME RESEARCHES ON THE RESPIRATION OF 
THE CORNEA IN ALBINO RATS*t 

BY 

A. Barker 

GRONINGEN 

Introduction 

In stud 3 dng literature dealing with the respiration of the cornea, 
3ve get the impression that our knowledge concerning this subject is 
rather defective. At any rate, we maj' say that the question whether 
the cornea uses the oxygen of the surrounding air is still far from 
settled. 

Duke-Elder* assumes that the cornea possesses a respiratory 
mechanism, whereby gases are actively transpired through the 
agency of the epithelium and the endothelium. 

BulloF, arguing on the grounds that in his experiments the 
endothelium of rabbits’ e 3 'es dies when the surrounding air is 
replaced b 3 " a mixture of 1 part air and 14 parts h 3 'drogen, is of 
the opinion that the endothelium needs the ox 3 ’^gen from the sur- 
rounding air. This investigator placed the entire enucleated e 3 ’e- 
ball of the rabbit, with its epithelium scraped off, in an atmosphere 
of moist air at 35°C. and observed that, after 15 hours, the endo- 
thelium Avas still living over the entire surface. When, however, 
the surrounding air was sufficientl 3 '^ rarefied with h 3 "drogen (^.g., 
1/15) it Avas established that after the same length of time all the 
endothelium cells Avere dead. 

♦From the Histological Institute, University Groningen, Director: Professor J. 
de Haan, M.D. f Received for publication, December 7, 1946. 
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These facts certainly suggested the possibility that the end<> 
thelium uses the oxygen from the atmosphere, but as the experi- 
mental circumstances were far from physiological (the eyeballs 
being enucleated and the epithelium scraped off), these investi- 
gations do not determine whether also in the living animal the 
oxygen passes through the cornea from the air towards the anterior 
chamber. 

Fischer^ has carried out some experiments with the object of 
examining the respiration of the cornea. All his experiments were 
performed on rabbits. He constructed a small glass-bell, which 
was placed upon the luxated eyes of the animals. Thus by means 
of small tubes furnished with stopcocks, he could fill up the gas- 
chamber of the apparatus with a definite gas, c.g., carbon dioxide 
or hvdrogen with oxygen. .At certain intervals gas-samples were 
taken out, in order to determine the consumption of oxygen or 
the production of carbon dioxide. His collective results were 
shown' in a table. He compared among other things, for e.xample, 
the respiration of a normal cornea with that of a cornea deprived 
of its layers of epithelium and endothelium. As to the CO,- 
production and the Oj-consumption practically no difference could 
be noticed after one hour between the normal and the abnormal 
cornea; whereas after four hours the COj-production was the same 
for both corneae, the Oj-consumption, however, of the normal 
cornea was about 60 per cent, greater than the consumption of the 
abnormal cornea. So his results showed inexplicable irregularities. 
From these indeterminate results Fischer derives far-reaching 
conclusions. This investigator assumes that the cornea forms a 
barrier to the permeation of O, and CO, only in one direction, 
the oxygen being able to travel only backwards through the cornea 
from the air towards the anterior chamber, the carbon dioxide 
being able to pass the cornea only in the opposite direction. When 
Fischer filled up the glass-bell with 100 per cent. CO,, he observ'ed 
that this had a deleterious effect on the cornea within one to two 
hours. The corneae became totally opaque. Taking into account 
his view that the cornea is permeable for CO, only in one direction, 
it was obvious that he imputed the injurious influence of this gas to 
the impediment of the normal permeation of CO, through the 
cornea from behind towards the surrounding atmosphere. As this 
selective permeability of the cornea for CO, however, is bv no 
means certain, Fischer's conclusion, based on this property also 
lacks reasonable ground. 

I got the impression that in Fischer’s experiment it was not the 
normal respiration of the cornea which was measured. In the first 
place, we notice that the glass-bell was compressed air-tight to the 
eyeball. In doing this, we cannot expect the normal circulation in 
the blood vessels of the eyeball to go on without anv disturbance 
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and naturally a cliange in the respiration of the cornea will be 
caused by an}' impediment in that circulation. In the second place, 
we may ask whether Fischer succeeded in measuring only the 
respiration of the cornea. AVas it possible to exclude any influence 
of the blood in the surrounding limbus-vessels? And thirdly we 
must remark that the investigations were carried out on luxated 
eyeballs. Here too we have a factor which interferes with a normal 
circulation. 

I have therefore thought it worth while to reinvestigate the 
question of the selective permeability of the cornea. A quite different 
line of research was started b}' my experiments. 

The anaesthetised experimental animals (albino rats) were put 
into a closed space in an atmosphere of nitrogen or carbon dioxide 
or a mixture of these two gases. Of course artificial breathing was 
necessary to keep the animals alive. The object of these investi- 
gations was to e.xamine if any injur}- of the cornea could be shown 
under the influence of these gases. \Ye must draw attention to the 
fact that in m}- experiments the circulation of the eyes remained 
under absolutel}' ph}-siological circumstances (the possible influence 
of the narcosis we ma}- neglect). The arrangement of my experi- 
ments did not allow the measuring of the consumption of o.xygen 
or the production of carbon dioxide, but it was pre-eminently 
suitable for studying the influence of different gases on normal eyes 
in situ. After an e.xposure of the eyes to the above mentioned gases 
for several hours, the animals were killed and the eyes were 
microscopically examined. 

Before stating the results of the experiments Ave Avill first gn-e a 
detailed description of the apparatus used. 

A thick Availed glass tank (accumulator tank), open at one side 
and measuring 11 b}- 14 by 24 cm., aaos made air-tight by a copper 
plate (frontplate A in Fig. 1 and A' in Fig. 2) Avith the aid of a 
rubber packing. This front-plate AA-as held in position by tAvo 
U-shaped frames and tAvo strips of copper (one of each is shoAvn 
in Fig. 5) and thus a closed space Avas obtained, in Avhich the 
animals remained throughout the experiments. It is desirable 
to use a tank made of glass in order to be able to AA-atch the animal 
in the course of the experiment. 

Near the loAver edge of the frontplate and parallel to this a 
horizontal metal plate is soldered (H' Fig. 2). At the back end 
of this plate are tAVo small knobs on Avhich it rests upon the bottom 
of the tank, AA-hen the frontplate is mounted. The object of this 
plate is to support a, let us say, small operation table (Fig. 4), 
on Avhich the animals are tied. This operation table is attached 
by its metal strips (L') to the horizontal plate Avith the help of 
four clips. 
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The frontplate is pierced by 5 copper tubes. The parts of these 
tubes inside the tank are indicated in the diagrams by an accented 
letter, the corresponding end outside the tank by the same letter 
non-accented, BB' and CC' have a bore of 6 mm. B' and C' are 
connected by rubber tubing to the trachea cannula. This consists 
of a right angled cun-ed glass tube (B" C" Fig. 3) with a small 
side-tube KTv' (the trachea cannula proper). B is connected 
with a small airpump during the course of the experiment. This 
pump provides a continual air current from B to C. After the 
animals have been anaesthetised by an injection of a 5 per cent, 
solution of amytal sodium and after they have been tied on the 
operation table, the skin in front of the neck is cut through in 
the median line and, the muscles having been pulled aside, the 
trachea is brought into view, covered by the deep cercical fascia. 
The trachea is opened and the trachea cannula is inserted into it. 
B" is connected with B' and C" with C'. Care must be taken not to 
injure the mucosa or the blood vessels, as the smallest amount of 
liquid would clog the cannula, causing death by suffocation. 
If the operation is carefully performed the animals can be kept 
alive for many hours. By means of the adjusting screw G', resting 
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upon the glass tube, llic trachea cannula K'K' can be inclined 
in an}’ definite way, so that traction of the trachea is avoided. 
The volume of air between B" and C" is used as a source from 
which the animal inhales its oxygen and into which it exhales. It 
may be asked if it would not be simpler to connect the trachea 
cannula K'K' by means of a lengthening-tube direct with the open 
air, without using an airpump. This, however, is impossible, 
as such a narrow cannula would be too long, wherebv the resistance, 
offered to inspiration and to expiration would become too strong. 

The small tube DD', with a bore of 1-1 mm., is connected at its 
one end D' by valve tubing to an injection needle and at its other 
end D with a s)’ringe. Before closing the tank, the syringe, tubing 
and needle are filled with the anaesthetising solution and the needle 
is inserted under the skin of the rat. In this way it is possible to 
give an injection now and then during the course of the experiment, 
and thus the experimental animals can be kept continually under 
narcosis for many hours. 

By a few sutures the eyelids are prevented from closing. Thus 
the eyes are fully exposed to the gas under investigation. 

A small piece of iron is held against the inner side of the upper 
tank wall by a magnet outside the tank. By moving the magnet 
this piece of iron inside the tank can also be moved. This is very 
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Respiration of The Cornea in Albino Rats 

convenient, as it ^Yipes away the condensed water vapour from the 
inner glass wall, thereby facilitating looking into the tank. 

Now the frontplate is brought into its position and the horizontal 
plate with its operation table and experimental animal is pushed 
into the tank. The frontplate is closed air-tight by means of the 
two frames and the airpump is immediately put into action. A 
photo of the whole apparatus (Fig. G) elucidates the relation of the 
different parts in their normal position. 

As it is very difficult to drive the air out of a tank by a gas, 
c.g., nitrogen, and as it is not easy to tell when the moment has 
arrived that the air is fully replaced by such a gas, I used another 
method, which allowed the filling of "the tank within a short time 
with the desired gas or gas-mixture in a reliable way. 

The copper tube F near the bottom of the tank in the frontplate 
is connected by rubber tubing to a u-shaped glass tube R. This is 
the inlet for a 1 per cent. NaCl-solution, previously saturated with 
the desired gas. The tank is completely filled up with the saline, 
while the air escapes through the open stopcock in tube E near 
the upper edge of the frontplate. 

When the tank is nearly full of the salt solution, the breathing of 
the animal is interfered with, as water is little compressible. There- 
fore we must act very quickly. At the same moment that the tank 
is fully filled up with the solution, the gas under investigation is 
let in through tube E, while the salt solution can flow away through 
tube F. When the water has fallen so far that the level stands in 
the upper part of both the legs of the u-shaped tube R, the stop- 
cock in E is closed. In this way we have achieved our object of 
filling up the tank quickly with a definite gas. 

We may neglect the influence of the vapour-tension of the water, 
as diminishing the tension of the gas under investigation. 

The operation on the experimental animals and all the further 
manipulations until the end of the experiment, were performed in 
a room at a temperature of 37°C. 

Description of the results 

The albino rats used had an average weight of ISO to 200 grs. 
riiey were anaesthetized by a subcutaneous injection of 4 c.c. of 
a 0-5 per cent, solution of amytal sodium in aqua dest. After about 
20 minutes the narcosis generally was complete. Every two to 
three hours 1 or 4 c.c. of the solution was injected in order to keep 
the animals under narcosis. The next quantum of the narcotic 
was generally given when the animals showed some signs of re- 
awakening, for instance when just perceivable contractions in the 
legs were visible. It is clear that this made it necessary to watch 
the animals constantly. .A. good indicator for judging if the res- 
piration of the animal is going on normally is the pink colour of 
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the tail. Tlie sliglitest disturbance in the respiration betravs itself 
by cyanosis of the tail. 

The g£is being saturjited with water-vapour, the eyes will be pro- 
tected from desiccation, though lacking the normal blinking of 
the eyelids. 

In the first place my e.xperiments had the object of investigating 
whether absence of oxygen in the atmosphere would cause anv 
pathologicxil changes in the cornea. 

I obtained results similar to' Fischer in so far that I could show 
that normal life of the cornea is possible in the absence of oxygen. 
.After a stay of 12 hours in an atmosphere of pure nitrogen, the 
corneae remained quite clear and microscopical Ij-^ no injurious in- 
fluence was found. In fact we could hardly have e.xpected anything 
else. I onl}- need to point to the fact that a whale can remain under 
water for some hours, that is in a medium with a very low con- 
centration of oxygen, to understand that, besides the oxygen 
normally supplied b)' the blood vessels in the eye, the cornea 
does not need any other .source of oxygen to preserve its integrity. 
If the normal respiration of the cornea depended on the oxygen 
content of the surrounding air the eyes would certainly get into a 
precarious position during sleep, when the eyes are hidden behind 
the closed eyelids. Altogether we may say that the evidence points 
to the fact that in normal circumstances the cornea does not use 
the ox)"gen from tiie surrounding atmosphere. 

In order to investigate the influence of COo on the cornea, in the 
first place some e.xperiments were carried out on rats in an atmos- 
phere of pure carbon dioxide. Within half an hour the corneae 
became totally opaque. Consequently the deleterious effect of CO- 
is obvious. The results of these experiments agree with those of 
Fischer. From such evidence alone, however, it could not be argued 
that it was an impediment in the normal permeation of CO- through 
the cornea from behind towards the air which caused this injurious 
effect. On the contrary, the probability was great that the high 
concentration of CO-, being far from physiological, was the direct 
cause of the death of the corneal tissues. 

It is clear that as Fischer’s experiments were not carried out 
under ph)'^siological conditions, the)' did not prove the selective 
permeability of the normal cornea. Aloreover, such a selective 
permeability in other animal membranes is still quite unsettled, 
e.g., Wertheim’s experiments showing the permeability of NaCl 
through the frog’s skin only in one direction could not be 
reproduced. 

Even my own experiments cannot give a definite answer to the 
question whether a selective permeability of the cornea exists or not. 
Yet they have made this assumption very improbable. The 
following experiments show that a sta)' of several hours in a CO- 
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concentration, higher than any normal CO, concentration in the 
body (8 per cent.), does not cause any pathological changes in the 
cornea. 

Assuming that carbon dioxide normally diffuses away through 
the cornea from the anterior chamber towards the surrounding 
atmosphere, and assuming with Kronfeld'* tliat the CO-^-tension in 
the aqueous humour lies between the COj-tension of the venous 
blood and the arterial blood, we may be certain that a concentration 
of 8 per cent, of carbon dioxide outside the eye is high enough to 
impede the e,ventual permeation of CO, through the cornea. 

This concentration, being not far above the normal COj-tension 
in the tissues, has the advantage of being almost physiological 
and it is not to be expected that it will have a direct noxious 
influence upon the cornea. 

Some introductory experiments showed us that after two hours in 
an atmosphere of 8 per cent, of CO, and 92 per cent, of nitrogen 
the corneae remained fully transparent. When we compare this 
with the injurious effect of 100 per cent, of CO,, causing the death 
of the corneal tissues within half an hour, we notice a striking 
difference. It goes without saying that the conception that the 
deleterious effect of CO, is caused by an impediment of the per- 
meation of CO, through the cornea towards the exterior air. must 
now be rejected. 

Repeated observations under the same circumstances as to the 
CO,-concentration (8 per cent.), but after more prolonged times 
(10 hours and more) have shown that no pathological changes 
were caused in the cornea. Histological investigation- showed us 
that the corneae were norma! in every respect. In one section 
sometimes IG karyokinetic figures were seen in the deep laver of 
the corneal epithelium. This means that in such a cornea a few 
thousands of cell divisions occurred simultaneously. We could 
hardly Avish for a more conA’incing proof of the integrity of the 
cornea. At first 1 A\-as of the opinion that this large number of 
cell divisions AA-as abnormally high, and that it A\'as the consequence 
of an irritating action of the CO.-gas.^ - HoA\-eA-er, on counting 
the cell divisions in a cornea of normal rats of the same age. the 
number of mitosrs found here, A\-as not considerabh- lower than in 
the cornea of the experimental animal. 7'hus Ave mav conclude that 
also in this respect the cornea of the experimental animals does 
not shoAv any abnormalitv. 

Since my experiments haA-e shoAvn that it is impossible to accept 
a noxious effect of one or other factor causing an impediment 
to the hypothetical normal diffusion of the carbon dioxide through 
the cornea towards the exterior air, As-e must giA-e an explanation of 
tlie deleterious influence of high concentrations of this gas (c.g., 
100 per cent, of CO,). I IjclieA'e that Ave must assume a direct 
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noxious influence of tlie CO, causing rapidly tiie death of the whole 
cornea. In other words, I am of the opinion that carbon 
dioxide is able to permeate fhrougli the cornea from the surround- 
ing atmosphere towards the anterior chamber, the possibility of 
which Fischer denies. 


Summary 

In this paper I have given a description of some e.xperiments 
which had the object of studying the influence of various concen- 
trations of CO, and the absence of o.xvgen in the surrounding 
atmosphere on the cornea of anaesihetised albino rats. With the 
help of artificial breathing it was possible to close up. the animals 
in a tank filled up with one kind of gas or another, and in this 
way to e.xposc the eyes of the e.xperimental animals under otherwise 
normal conditions to the gas under investigation. It could be 
determined that the so-called selectivepermeation of carbon dioxide 
through the cornea is not probable. Absence of ox3'gen in the 
surrounding atmosphere does not inhibit normal life of the cornea. 
The corneae remained transparent for manj’^ hours in an atmos- 
phere of 8 per cent, of carbon dioxide and 92 per cent, of nitrogen. 
Special attention was paid to possible pathological changes in the 
corneae after the experiments were finished. 
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CONTRIBUTIONS TO TOTAL BLEPHAROPLASTY*! 

BY 

Ida Czukrasz 

DEBRECEN, HUNGARY 

The substitutions of deficiency of the whole lid is one of the great 
problems in plastic ophthalmic surgery and more so, if the upper 
lid is absent. There have been several methods published, recom- 
mended and employed. Here I want to show three different 
methods of restoration — better to say substitute — for upper lid loss, 
providing suitable outer and inner laj'er at the same time. 

Case 1 (Fig. 1). The left upper lid of a lady aged 60 years was 

* Received for publication, November 15, 1946. 
t Report from the University Eye Clinic, Debrecen. Leader ; Professor Kettesy. 



Contributions to Total Blephakoplasty luy 

infiltrated with carcinomatous tissue. The tumour was the size of 
a green almond with ulcerated surface and of verj' interesting 
origin. Several months before the plastic operation was done she 
had been twice operated on for multiple chalazia. The tumour 
developed possibly out of chronic inflammation of the Meibomian 
glands. This was shown by microscopic sections. The patho- 
logist’s diagnosis was carcinoma alveolare. 

After the extirpation of the tumour the whole upper lid was 
lost, only a one and half cm. broad skin strip was left beneath the 



Fig. 1. 



ej'ebrow. The bulbar conjunctiva w'as intact with 3 mm. of upper 
fornix. Here we decided to employ Hughes’s method, but reversed. 
He rebuilds the lower lid out of the posterior la}’’er of the upper lid, 
and of the skin and even of the peri-orbital parts of the face. The 
procedure is based on Landolt’s and Kuhnt’s ideas, who actually 
establish a total blepharorhaphy between the lid-stump and the split 
normal lid. The two layers are separately united and in a different 
level. (Figs. 2, la, 2b). 

Fig. 3 shows the state after the blepharorhaph}'. 

Nine months later a new palpebral fissure was opened at the 
the desired height (Fig. 4). We hope to get in another few months 
a fairly good function also. 

Case 2. An old lady aged 71 years lost the left upper lid, a 
basal-celled carcinoma infiltrated one third of the width and the 
entire length of the lid. The surface was badly ulcerated. 

In this case we chose Blaskovif’s II method. The tumourous 
eyelid was excised through healthy tissue. After that we 
mobilised the remaining conjunctiva of the eyeball and putting 3-4 
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Fig. 2 a . Fig. 26. 

simple sutures in its border, sew it to the skin of the lower lid, 
at the level of the orbital margin (Fig. 5). Then, with a bridge-flap 
of TO— T5 cm. breadth, outlined parallel with the eyebrow, the 



Fig. 3. 


Fig 4. 


anterior lapr of the future lid margin was performed (Fig. 6). The 
secondary large defect was covered with a Kettesy graft. Figs. 7 and 
8 show the result after the operation. 

*"‘erest. I have shown it already 
at the f^'''f°^Phthalmic Congress in the year 1938, then speaking 
generally f the a.ched plasty. • It occurs very seldom, one has to 
restore both lids, and to be able at the same time to save the eye 
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Fig. 5. Fig. 6, 

too. That happened in our case, a woman aged 57 years (Fig. 9) 
had an enormous carcinoma partly cicatrised in consequence ot 
other treatment applied elsewhere, partly progressive of the baso- 
cellular type. The eyeball was intact with sight il, so we decided 
to save "the bulb. We removed of the total upper and lower 
lid, inner and outer canthus and a piece of the forehead skin. 
Then we had the problem how to substitute both eyelids with both 



Fig. 7. Fig. S. 


layers. Fortunately some bulbar conjunctiva was left, and we 
thought the posterior layer could be done by that. We covered the 
huge defect with a single sliding flap after Blaskovics, known also 
as Hungarian plastic (Fig. 10). This e.\tended from the inner 
canthus to the auricular lobe. The flap was perfectly living, but 
we were not sure whether the conjunctival sac would develop that we 
wanted so badly. Eight months later our patient returned, and 
then one could feel the moHng ej-eball, and above this a C 3 ’stoid 
growth which had developed underneath the flap. Naturally’ this 
was a good sign because the walnut sized tumour was a c\'st in that 
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the conjunctival remnants met above the cornea. So we could 
hope to find, by preparing with a horizontal cut an eyelid fissure, 
the cornea unaltered. Moreover we were intending to form the 
eyelids having there already some conjunctival tissue. 



Fig, 9. 



Fig. 10. 



Fig. 11. 


When the eyelid fissure was actually done we found the eyeball 
intact, sight unaltered. Later on from the viewpoint of cosmetics 
we made an attempt at tattooing an eyebrow (Fig. 11). We 
intended also to make some kind of ptosis operation, but we lost 
our patient by the war. 
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Summary 

These cases above represent three different methods of sub- 
stituting the total lack of eyelids. Applying these methods \vc 
never failed. The first procedure is Hughes’s method, that is 
equally fit to restore the upper and lower lid. Blaskoyic s II oper- 
ation is suitable when the whole upper lid is missing. The 
Hungarian plastic generally is used onK' for substituting the louer 
lid but in cases when both lids are lacking we recommend the sliding 
flap, moreover if we hope to save the bulb, being able to replace at 
once the upper and lower lid with one arched plast\'. 
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ANNOTATIONS 


On Forewords 


It is becoming increasingly common nowadays to find new medical 
textbooks issued from the press with a foreword which, in most 
instances, has been contributed by some physician or surgeon of 
outstanding personality. It is one of the penalties attaching to the 
exalted position they have reached in their profession. 

Johnson's Dictionary makes no mention of the word, but the 
Shorter Oxford Dictionary dates it from the year 1 842 and defines 
it as “ a word said before something else, hence a preface.” But it 
is not the recognised preface in professional books, for this is always 
v\ritten by the author. The word is not a particularly pleasing one, 
and.we might say, as Mrs. Blimber said of the name of Mr. Glubb, 
the old man who drew the bath chair in which little Paul Dombey 
was dragged on the sands of Brighton, that it is unclassical to a 
egree. If a really classical substitute is desired we can think of no 
better word than prolegomenon. Prelude, proem and introduction are 
quite unsuitable and we do not much care for preamble or prologue 
in this connexion. r 


^ foreword must stand, for we do not 

this note 

that it ^ ” ; but have decided 

oSnded ^ tbe_ Shade of Charles Lamb might be 

thr^r-fr; w proposition might be maintained that in this case 
reLirfroi d placed a ter the meat and not before it. We 

oraevia nr ^ parallel between the foreword and placenta 

prae\ia or between an epilogue and the after birth. 
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The Surgical Team 

In the modern operating theatre perfection can on!}' be obtained by 
a good team, every member of which from the ‘chief’ to the theatre 
attendant must know when and how to play his part accurately, 
carefully and with perfect timing in order that the patient may have 
an operation performed efficiently’ and expedite!}’. Disharmony is 
inevitable when despite a ‘chief’ whose operating ability is of a high 
order his assistant is clumsy or unable to anticipate the next move 
ahead, or the nurse in charge of instruments delay's in passing these, 
or the theatre orderlies are noisy’ and heavy-handed in the transfer 
of the patient to and from the table. The team drill of an eye 
operation should be so well understood by' all those taking part that 
the surgeon should have no cause to speak except for a preliminary 
word of encouragement to a patient under a local anaesthetic and a 
few directions to him if need be. 

In the large teaching hospitals in London and certain provincial 
towns where the smooth running of a surgical team should be 
exemplary' to all those who visit such centres of instruction, this 
ideal is rarely maintained for long. Every six months a trained 
assistant leaves and his place is taken by another inexperienced in 
the ways of his surgical chief. The more frequent changes in nursing 
staff upset the team work even more than the change of assistant. 
It seems that most matrons consider it necessary for all nurses to 
‘ go through ’ the theatres and many who may be good and efficient 
in the wards have no aptitude for theatre work, and indeed some are 
a menace to the safe conduct of an operation and to the proper care 
of instruments. This circulation of untrained medical and nursing 
assistants is considered necessary for teaching purposes. 

In the Army' field hospitals during a busy' intake of casualties it 
sometimes happened that a key member of a trained team would be 
taken away'. It was in vain that one argued with matrons that 
whilst such changes may have had an educative justification in 
peace time that under active service conditions such a move was 
uneconomical in time and efficiency'. The parallel illustration of 
taking a gunner out of a tank crew and replacing him with a pioneer 
w'as not appreciated. 

Is it always necessary to train the embryo ey’e surgeon to be a 
good assistant before he is capable of operating and is it desirable 
for all nurses to receive a smattering of theatre training for a time 
quite inadequate to do any good ? 

What is the ideal ? In a large teaching hospital we think that a 
surgical team should be carefully selected, drilled and kept together. 
It is desirable also to train reserves who can fill a vacancy' in the 
event of illness, holiday's and other eventualities. These reserves 
could be composed of the resident in training to take over the duties 
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IIG Ophthalmological Society of-'Austkalia 

deep appreciation of the colleague the Society had lost and of his 
contribution to the establishment of the Medical Eye Service of 
Victoria. It is intended to. hang the tablet in the premises of the 
Medical Eye Service. 

The Relationship between Night Vision Testing and Night 
Vision Training in Aerial Warfare 
Air-Commodore P. C. Livingston described the early experiments 
carried out by the R.A.F. in night vision and its influence on flying. 
He traced the gradual development of the rotating he.xagon and 
discussed its virtues and its limitations. The term “night visual 
capacity ” was shown to be ver}’ useful. The factors which tend 
adversel)' to affect this capacity were con.^idered. Particular attention 
was paid to anoxia. Its effects on the hexagon test and on the erratic 
involuntary ocular movements were shown by slides. The night 
vision screen test was described. Fields were shown to exhibit the 
results of anoxia, vitamin A deficiency, retro-bulbar neuritis and 
diabetes. The probable trends of future development were discussed. 

The Cure of Heterophoria in Air Crew — Its Clinical and 
Psychological Significance 

Air-Commodore P. C. Livingston, R.A.F. described the changed 
outlook on the influence of heterophoria on flying. Reference was 
made to the origin of certain tests and to their usefulness. Their 
susceptibility to psychological and neuro-muscular influences was 
considered. The value of orthoptics both before flying training and 
as a means of rehabilitation was emphasised. Tribute was paid to 
the work of English orthoptists during the war. Cases of special 
interest were received and the results of their orthoptic training 
were described. Speculation wasmaderegardingfuture developments. 

The role of Orthoptic treatment 
Miss Diana Mann (Melbourne) read a paper which attempted to 
show types of squint and other defects suitable for orthoptic training. 
It was assumed that treatment was not justified when results were 
slow or uncertain. Treatment was most useful for accommodative 
squints, certain occasional squints, and as an adjunct to operation 
for certain symptoms of eyestrain which did not respond to correction 
of refractive error. In such cases lack of voluntary control of con- 
vergence was more significant than muscle imbalance. Success 
always depended on the patient’s mental and physical health and 
powers of concentration. 

Concussion Glaucoma 

Dr. Arthur D’Ombrain (Sydney) attempted to clarify the views 
expressed in an earlier paper upon traumatic glaucoma. 
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The nature of the lesion was defined as a true chronic^ 
congestive glaucoma, and attention was drawn to the delaj in the 
onset of symptoms, as this was evidence that no gross visual upset 
occurred at the time of injury. Three types of trauma occurred in 
these cases, namely blows upon the eye, mjurj' to the skull and 

heavy falls. . 

These injuries could be regarded as forms of concussion and the 
resultant chronic glaucoma was suggested to be one of the several 
possible results of concussion of the ocular bulb. Additional case 
histories were described. 

In conclusion, the hypothesis was put forward that these cases 
were indicative of a condition which might be named “ concussion 
glaucoma,” and that the mechanism of their production was that of 
a sclerosing lesion initiated by trauma, a fibrosis of the ciliar}' region 
or of the venous-capillary bed. This fibrosis is progressive and goes 
on to the production of the ocular oedema known as glaucoma. 

Such a hypothesis explained the remoteness of the history' of 
injury in many of the cases. The lesson was not too hastily to 
diagnose eveiy- case of chronic glaucoma in an eye as a bilateral 
disease, for it might turn out to be a monocular lesion secondary' to 
a concussional trauma. 

A Survey of Retrobulbar Neuritis in Prisoners of War 
Dr. S. R. Gerstman, as an ophthalmologist at 115th Australian 
General Hospital, Heidleberg, at Stonnington Red Cross Rehabilita- 
tion Centre for blinded serHcemen, was associated with many cases 
of what was now called retrobulbar neuritis due to arntaminosis. 
Results of examination were described and vision of all cases at both 
institutions were summarised. Fundi and fields were discussed and 
treatment and prognosis were described. Dr. Gerstman gave details 
of rehabilitation and mentioned the percentage of disability and 
pensions. Possible liaison with St. Dunstan’s of England was also 
suggested. 

Dr. R. B. Maynard who had been a prisoner in Changi camp 
described the microscopic findings of the ocular tissues he had 
brought back. Unfortunately his difficulties in preser^’ing the 
material were such that the detail was not very' good. He considered 
that the changes were such as have been attributed to beri-beri. 

Retrobulbar Neuritis and deficiency disease 
Dr. Clifford S. Colvin (N.S.W.) gave a short surv'ey of men who 
had returned from imprisonment in the Halmaheras," Ambon, and 
Borneo. These men were first seen at Morotai and others came 
from Changi and Kranji camps where Majors Claffey and Orr had 
looked after them. The men e-vamined comprised English, Dutck ' 
Australian and Indian troops and a few Dutch women. 
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It was suggested that possibly an unknown factor in addition to 
vitamin deficiency was to be looked for in this type of case. Its 
effects on other parts of the eye and ocular functions were also con- 
sidered. Dr. Colvin said that one definite case of vitamin A deficiency 
was encountered responding well to treatment. Some men who lived 
under similar conditions showed no defects or symptoms, yet their 
diet must have been similar to those who did get symptoms. Men 
of all ages were affected b}' the disease and apparently age was not 
significant. Some men who said they’ had blurred vision a year or 
two previously’ when examined had normal vision of 6/5. 

Dutch civilians, men and women, who had been examined, showed 
both normal and defective vision. The few children who had been 
examined showed no defective vision. 

Men from Ambon, Dr. Colvin continued, who had no specialist 
treatment, showed some who were affected, mildly’ and severely and 
others who showed no effects at all. The rice ration in Ambon was 
about half that in Singapore. The incidence of defective vision 
seemed lower in men who had returned from Kuching in Borneo. 

The general sy’mptoms were usually’ numbness of the feet — feeling 
of pins and needles — aching in toes, feet and arches, with difficulty 
in walking. Back of the calf tender and knee joints painful — often 
associated with conjunctivitis aud “glare” — vision then became 
blurred, oedema of legs and body occurred later, and most patients 
described themselves as having “beri-beri.” 

Inherited Retinal detachment 

Dr. J. Bruce Hamilton (Hobart) presented a pedigree of inherited 
juvenile retinal detachment. A total of ten patients, with 20 eyes, 
of the pedigree were examined. Six patients with a total of ten eyes 
were refracted and the whole were refracted and the whole were 
hypermetropic. Of the total ten patients examined five had retinal 
detachment Involving seven eyes. Of these seven ey’es, three had 
pseudo-glioma, one retinitis proliferans, and one a detachment which 
reattached itself. A further two of the ten patients examined had 
unilateral complicated cataracts, and loss of projection with undoubted 
detachments behind them. Dr. Hamilton said it was therefore safe 
to presume that seven patients and nine ey'es were involved with 
detachments in the pedigree. Of the remaining eleven ey’es, one 
had a retinal cyst with peripheral choroido-retinitis, and three eyes 
had peripheral choroido-retinitis without retinal cy’sts. One ey’e of 
the twenty examined had aniridia. 

Dr. Hamilton then discussed the inheritance of polycystic disease 
of the kidney’s, liver and pancreas, and the inheritence of congenital 
cystic disease of the lungs. He was able to show a film of one 
patient from his pedigree with retinal detachment in both eyes and 
pseudo-glioma who had congenital cy’Stic disease of the lungs in an 
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advanced state. He asked if members of the Society would enlighten 
him as to the relationship between congenital cystic disease of the 
lungs and inherited juvenile retinal detachment. He felt that thej 
were both due to generalised congenital cystic disease involving the 
eyes and the lungs for at least two reasons ; 

(а) that the retinal cysts become infected and appeared as pseudo- 
glioma just as the lung cysts became infected and bronchiectasis 
ensued and 

(б) the fact that like lung cysts, retinal cysts ruptured and the 
detachments re-attached themselves. 

Angeoid streaks of the Retina 

Dr. J. D. Maude (Sydney) gave a description of cases of angeoid 
streaks of the retina with pseudo-zanthoma elasticum. Dr. Maude 
also gave a short review of contributed cases by other members, and 
discussed the literature. 

Pigmentary abnormality in children congenitally deaf following 
maternal German Measles 

Dr. E. O. Marks (Brisbane) said that though incidence of con- 
genital cataract did not rise in Brisbane as in Sydney, Melbourne 
and .Adelaide, there were serious “ epidemics ” of deafness and cardiac 
defects. Half the deaf children born in the years 1937, 1938 and 
1941, however, showed retina! pigmentation while those born in 
other years were normal. The appearance resembled a typical form 
of retinitis pigmentosa. 

Intracapsular cataract extraction, its most serious complication 

Dr. F. Gregor)' Roberts (Sydney) said that the condition described 
consisted of a progressive retraction upwards of the iris following a 
technically perfect operation. It was not connected with the loss of 
vitreous at the operation or of any subsequent burst through of 
vitreous. The types of patient in which the condition occurred were 
described and treatment suggested. 

The Future of Ophthalmology 

Dr. K. (D'Day (Melbourne) said that because of lack of teaching 
of the subject, ophthalmology in .Australia had always rested on a 
very insecure foundation. Examinations held in the past had not 
been very satisfactorr", and the facilities provided for training were 
quite inadequate. Histology should be made a living subject, and a 
librar) of slides for the teaching of histology’ and embryology should 
be a\ailable. Physiology should provide a sound introduction to 
clinical ophthalmology. The clinical aspect of the subject should be 
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taught from the patient and not from a book. It must of course rest 
on a sound basis of patholog)'. The opportunities available have 
been neglected in the past. Wilhout a sound basis of patholog)', 
no progress could be made. Adequate direction was essential, said 
Dr. O’Da)', and this could be provided for by a Chair of Ophthal- 
mology at the University. 

A clinical meeting was held on Saturday morning, October 26. 
A series of very interesting cases was demonstrated. Dr. Kevin 
O’Day demonstrated the rapid method of celloidin embedding and 
a large number of slides of ocular tissues of Australian animals. Dr. 
Ringland Anderson demonstrated the projection and the polaroid 
methods of investigating diplopia. He emphasised the value of 
“ dividing ” diplopia into a component for each eye, and he described 
the association of palsies of one superior muscle of each eye, of one 
inferior muscle of each eye and of both superior oblique muscles. 

Annual Dinner 

The Annual Dinner was held at Menzies Hotel, and was attended 
by 45 members and the following guests: — Air-Commodore P. C. 
Livingston, R.A.F., Professor P. MacCallum, Professor Sydney 
Rubbo, Air-Commodore E. A. Daley. 

The President announced that Air-Commodore Livingston had 
accepted honorary membership of the Society. The announcement 
was received with applause. 

The President offered the congratulations of the Society to 
Dr. N. McA. Gregg, who had received the Shorney Prize, at its first 
award, for his work upon “ Congenital cataract associated with 
maternal rubella.” 


Annual General Meeting: 

The annual general meeting dealt with general business. Particular 
attention was given to special problems, including ophthalmic 
education and the future of ophthalmology. 

Dr. Darcy A. Williams (New South Wales) was elected President 
for the ensuing year. 

It is proposed to hold the seventh annual general and scientific 
meeting at Sydney in the week September 1 to 6, 1947. 
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Eve Sureery. By H. B. Stallaud, M.B.E., M.D., F.R.C.S. 1 p., 

444,338 illustrations. Bristol: John Wright and Sons, Limited. 

London; Simpkin' Marshall, Limited. 1946. Price, £2 10s. 

To have written a book of this scope, with such wealth of detail, 
and to have drawn the majority of the illustrations himself is an 
achievement of which any ophthalmologist might be proud. To 
have written it without access to ophthalmic literature, at sea, in 
military transports and in camps, with all the distractions incidental 
to active service makes the achievement still greater. In one way, 
it also enhances the value of the book, because, instead of being 
presented with a rehash of the often conflicting views of rnany 
authorities, the reader is given the results of one man’s observations, 
and the methods he has used to cope with the many and manifold 
surgical problems presented by the eye and its adnexa. Were the 
experiences of such a man narrow and limited, this method of des- 
cribing it would be of little value; but in the present instance, the 
author is a man of wide experience — both in civil and military fields, 
and the results of this are gathered together in the volume under 


review. 

It opens with an introductorj’- chapter, which abounds in useful 
instructions for the ophthalmic surgeon and his assistant, and deals 
with matters such as the lay-out of the theatre, care of instruments, 
discipline of the staff and pre- and post-operative care of patients. 
This is followed by a chapter on anaesthesia and analgesia, and then 
come some 130 pages concerned mainly with plastic surgery' of the 
eyelids. In addition to describing operations for the relief of ptosis, 
ectropion, entropion and other deformities, the author deals in con- 
siderable detail with reconstructive surgery for war injuries. This 
is regarded by many as the proper domain of the plastic surgeon, but 
a good case is made out for the ophthalmic surgeon doing this work, 
though he should have an apprenticeship with a plastic unit before 
attempting it. The same question comes up with regard to dacryo- 
cysto-rhinostomy, which some regard as an operation for the 
rhinologist. Although it would probably be unwise for the ophthal- 
mic surgeon to attempt it without having previously seen the 
operation, he should be able to carry- it out by foliowdng the careful 
description and clear illustrations given in the letterpress. 

The remaining chapters of the book deal with the lacrimal 
apparatus, the extra-ocular muscles, the conjunctiva, cornea, 
anterior charnber and sclera, the iris, the lens, glaucoma, the 
retina, choroid and vitreous, traumatic surgery and the orbit. 
Throughout these, the same meticulous care is observed in the 
illustration and description of the operations. Each is preceded by 
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a list of the instruments required, and an account of the method 
employed for producing anaesthesia or analgesia. Although this 
entails a good deal of repetition, it has the advantage of giving a 
complete description of each operation, which is useful for hasty 
reference. The author never hesitates to incorporate his own views, 
and is apt to give these at times in a dogmatic fashion — an e.xample 
being the statement that, in severe cases of squint, operation is done 
between the ages of 2 and 4. In the reviewer’s opinion, such 
dogmatism is justified when one takes into consideration the 
purpose of the book ; but it might afford a subject for criticism by 
some readers. 

“ Eye Surgery ” contains much original matter, which has not 
appeared before in book form — particularly striking examples are 
afforded by the description of the author’s methods of extraction of 
intra-ocular foreign bodies by' the posterior route, of implantation of 
radon seeds far back on the eye for intra-ocular neoplasms, and 
of his corneo-scleral stitch in cataract extraction. In describing the 
extra-capsular method of performing this operation, it is recom- 
mended, after applying and closing the capsule forceps, to displace 
them down, and then to the temporal and nasal sides before removing 
them. Such a manoeuvre has led at times to loss of vitreous, 
whereas this catastrophe does not occur if no manipulations are 
made preliminary to taking the forceps out of the eye once they 
have grasped the capsule. 

The chapter on the orbit contains much useful information, and 
an excellent description of a modified Kronlein’s operation, which, 
however, would be easier to follow' if a diagram of the bony 
structures were included, showing the lines along which they are 
divided. 

The function of a review of a book is to indicate the character- 
istics and contents, so that readers can decide whether or not they 
need to possess it. In the present instance, the characteristics are 
lucidity of description, meticulous attention to detail, incorporation 
of valuable material not heretofore obtainable in book form and 
sincerity', w’ith a certain healthy degree of dogmatism in its writing. 
As a result, the reader of this volume, given reasonable experience 
in ophthalmic surgery, should be able to perform any' of the oper- 
ations described in it, even if he has not had the opportunity of 
seeing them done by others. 

For many y'ears a need has been felt in this country for an 
authoritative English book on ophthalmic operative surgery', and 
this need has now' received ample satisfaction. 

We would like to congratulate ‘ Henry'’ Stallard on having achieved 
what might seem the impossible — namely', providing us w'ith corn 
from Egy'pt and manna from the desert. 
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To the Editors of The British Journal of Ophthalmology. 

Dear Sirs, — 

“ De Oculis, by Benevenutus Grassus of Jerusalem.” 

In 1929, the late Casey A. Wood published an English translation 
of the first printed edition at Ferrara, 1474, .A.D., of which Incunable, 
he gave illustrations of the first, 17th, and last pages; and an illus- 
tration of the ‘‘ Explicit ” and last folio of an Old English codex 
from the Ashmole collection in the Bodleian Library, Oxford. 

Wood stated that that was the onlj- English translation he was 
able to find, apart from his own translation. The old codex he 
found was a fragment of six pages. 

During my investigations for editions of Arabic ophthalmology, 
last year in the Hunterian Library of the Universit}' of Glasgow, I 
came across the following. 

Manuscript 303. Beneventi Graphei (Grassi). 

De VSV Oculorum, Opus in Linguam Anglicum translation 68 
pages. 

Vellum binding; 68 pages well written in single columns, 15 
lines each 44- by 3f inches ; gilt illuminated capitals. The 
late editor of the Catalogue of the .Manuscripts, placed the 
date of this MMS. in the XV century. 

At the forthcoming Glasgow meeting of the Ophthalmological 
Society of the United Kingdom at the end of i\Iarch, 1947, the 
President desires this volume to be displayed, with other rarities, 
showing editions recording earl}' discoveries: and the Librarian, 
W. R. Cunningham, Esq., M.A., LL.D., has given his consent to a 
demonstration in the Hunterian Library of these valuable and 
beautifully illustrated volumes, at the coming meeting. 

He has obtained for me a photograph of the first and last pages of 
this old English edition, which I trust you will be able to print along 
'vith this letter. 

Yours truly, - 

, W. B. Inglis Pollock. 

-t.M'ooDsiDE Place, 

Glasgow, C.3. 

A'ofcmftcr 29, 1946. 


the “NORMAL” IN THE SYNOPTOPHORE 


To the Editors o/The British Journal of Ophthalmology. 

Dear Sirs,— The interesting article by Lewis in vour i=sue of 
December {Brit.JI. OpiithaL, Vol. XXX, p. 749) reveals' some re<=ults 
which are not m accord with my own experience. 
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Comparing the distribution of Maddox rod measurements with 
that in a series (which I hope to publish soon) of 1269 cases, certain 
features are apparent. Lewis’ distribution is appreciably cramped 
at the greater levels of exophoria and esophoria. The mean is 
slightly more esophoric than in my series (+0'895 compared with 
+ 0’508). Using the Chi-squared lest to compare distributions, the 
chance of obtaining Lewis' distribution from a population represented 
by my own series is less than one in ten thousand. This suggests 
that the Maddox rod measurements in Lewis’ paper are not suffi- 
ciently reliable for conclusions to be drawn as to the relation between 
the hladdox rod and the s}'noptophore findings. 

I venture to suggest that the failure to check the zero on the 
synoptophore is a matter of some significance in view of the con- 
clusions drawn, since I do not think that there is, on the face of it, 
reason to suppose that the synoptophore and the Maddox rod 
measure different qualities of heterophoria. 

I would also offer the following suggestion for the discrepancy 
between the findings of method A and method B with the synopto- 
phore (and therefore for the bifurcation of the hump in the distribution 
curve : — 

Intelligent anticipation would inevilabl}’ result in coincidence of 
the images being signified before true coincidence had taken place. 
With the slides used such anticipation could well be subconscious. 

It is, I think, a fairly well established rule that the more simple 
the instrument, the less extraneous factors are introduced into a 
measurement, and thus the more likely is it that the measurement 
is trul}' that of the function being measured. The synoptophore is 
an instrument of recent development in comparison with the Maddox 
rod, and I have shown earlier (Cridland, 1940) that results with the 
Maddox rod can be made reliable b}' attention to details. 

Lewis’ investigation is a valuable contribution to synoptophore 
work, and my criticism seeks only to prevent too great reliance being 
placed upon the conclusions as to correlation between different 
instruments. 

Yours faithfully. 


SouTHSEA, Hants. 

January 7, 1947. 


Nigel Cridland. 


MYOPIA AND PSEUDO-MYOPIA 


To the Editors of The British Journal of Ophthalmology. 

Dear Sirs, — In the article “ Myopia and Pseudo-Myopia ” by 
|. P. Spencer Walker which appeared in the December issue of the 
Journal he mentioned the case of a boy, aged 13^ years, who had 
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been rejected for Dartmouth owing to “ myopia and myopic astig- 
matism.” He found that the refraction under atropine was R. and 
L. 4-0-25 D.Sph. c -fO-25 D.cyl. vertical. He does not 
state whether or not as a result of his findings the boy was subse- 
quently accepted for Dartmouth. 

It would appear to me that it would not be in the boy s interest 
to be accepted, because it is probable that when he reaches the age 
to graduate from the college he w'ould have become myopic, and 
might, therefore, be rejected at this late stage of his career. I would 
refer Mr. Spencer Walker, and anybody else who is interested in 
the subject, to an article in the American Archives of Ophthalmo- 
logy’ of April, 1941, on “The Development and Prevention of 
Myopia at the United States Naval Academy ” by Reginald Hayden, 
M.D. His researches would indicate that it is unwise for any boy 
to enter a naval academy who has not got at least a reserve of 
0*5 D. of hypermetropia when refracted under a cycloplegic, and 
that visually such a candidate stands no better than an even chance 
of obtaining a commission in the line of the navy on graduation. 

Yours faithfully, 


45. FlTZWlLCIAM SgCARE, 
Dublin. 

December 18, 1946. 


F. S. Laverv. 


OBITUARY 


SIR RICHARD CRUISE, G.C.V.O. 

Sir Richard Cruise, G.C.V.O., joined the Staff of the Royal 
\\estminster _ Ophthalmic Hospital, in 1909, the Committee of 
anagement in 1923 and was appointed Consulting Surgeon in 1936. 

n 1936, he was Surgeon in Ordinary’ to their Majesties 
mg George V and Queen Mary’ and remained Queen Mary’’s 
oculist to the time of his death. 

In 1934, he founded the Cruise Open Scholarship, of one hundred 
poun s per year, with a capital of ^2000, w’hich he had given and 
co ^cted from his patients, to encourage research in Ophthalmology, 
a le Koynl Westminster Ophthalmic Hospital. So far there have 
_ een three holders. Papers on the work done have been published 
in the British Journal of Ophthalmology from time to time. 

ir Richard was a first class operator especially' interested in 
cataract extraction and glaucoma. For the former, he used the 
simplest possible technique but every detail even of “ stance ” was 
considered and perfected over years of practice. He used to teach 
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that one must “address” the eye as one would a golf ball. He 
strove to obtain the co-operation of his patient, saying that he was 
to consider himself, not the victim of a mutilating operation but the 
first assistant in a ver}’ delicate piece of craftsmanship. His results 
were almost invariably perfect. 

In cases of glaucoma his work with the Hishop Harman 
scotometer and Schibtz tonometer, was a revelation to those 
unaccustomed to their repeated use. 

He was for man)’ years dissatisfied with the results of operative 
treatment for this disease and tried many techniques to obtain 
permanent drainage. At nearly the end of his life he was able to 
obtain an eye from a patient who had died an hour or two previously 
and prove that the drainage channels which he Had produced by 
operation many years ago, had become lined by endothelium and so 
remained permanently open. 

Sir Richard was always thoughtful for and helpful to his juniors 
and was ready to spend time and tireless patience in teaching them 
his own meticulous care in operative technique and persuading them 
to repeat these details themselves, in practice. 

On the Committee of Management, he was a valued friend to the 
Medical Staff. While ready to champion any cause, he believed to 
be just, he had a clear idea of what could or could not be done. 
The e-vcellent relations that maintained between the two Committees 
for many years were largely due to his tact and judgment. 

He derived great pleasure from an outdoor life and regarded it as 
necessary to keep absolutely fit, if he was to do his best work as a 
surgeon. He was an excellent shot, fine cricketer, good golfer and 
rode well to hounds on his horse “War Gratuity.” With him he 
won many hunt point-to-points. 

During the twenty five years I worked with him, I came to rely 
upon his opinion as to what it was best to do in the “ difficult ” case 
with which one is faced from time to time, and he never failed me. 


SIR WILLIAM J. COLLINS, K.C.V.O. 

Sir William Job Collins died at his home in London on 
December 12, 1946, at the great age of 87 )’ears. He was the 
eldest son of Dr. W. J. Collins, a London doctor, and the elder 
brother of the late E. Treacher Collins. Both brothers were educated 
at Universit}' College School and had among other contemporaries 
Mr. Percy Flemming and Ernest Clarke. Sir William’s academic 
career was a distinguished one, both at School and at the University 
of London. He went to St. Bartholomew’s Hospital for his medical 
training and graduated M.D. London in 1882, M.S. in 1885 and 
took the F.R.C.S.Eng. a year previously. He maintained his 
interest in the University all his life and was at times a member of 
the Senate and Vice-Chancellor. 




SIR RICHARD CRUISE. 
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Sir William Collins \Yas ophthalmic surgeon to the Temperance 
Hospital and at one time Surgeon to the Royal Eye Hospital. He 
joined the Ophthalmoiogical Society of the United Kingdom in 
18S6, but never held office and retired some years ago. His outside 
interests were so many and varied that he did not often attend the 
Society’s meetings. In this there was a marked contrast between 
the brothers, for Treacher Collins hardly ever missed a rneeting and 
apart from his work had few outside interests. Thus, it is not as an 
ophthalmologist that Sir William will be remembered, but for his 
work on the L.C.C. and as member of Parliament. How few to-day 
remember that London largely owes its ambulance service to his 
untiring efforts. District Nursing was another concern in which he 
took great interest and the Chadwick Trust. 


NOTES 


Death .\s we go to press we learn with great regret of 

the death of Sir Arnold Lawson. We hope to 
publish a memoir in a later number. 


In the New Year’s Honours List we are pleased 
Honours to see that the C.V.O. has been conferred on 
Mr. F. A. Juler. 

Mr. Eugene Wolff has been elected an honorary member of the 
Societe beige d’Ophtalmologie. 


Appointment 


Mr. J. D. Martin-Jones has been appointed 
Ophthalmic Surgeon to the Salisbury General 
Infirmarj’, Wilts. 


Onhoptic'joumal third number of this journal is just as 

and U ’"teresting as its predecessors, if not more so, 

inclinL m outlook. Those who are 

Sparrow’s nan exercises” might be interested to read Miss 

inexplicaWe by L autW ^ r 

America,, . of an article m a recent number of the 

BaJS 1 co„Te™s%r'^^ 

^reen lights wSh ^ difference m distance of red and 

g ts, which may often be noted in, say, the ” Friend ” test. 
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That orthoptics is coming into its own would seem to be shown 
by the provocative statement of one ophthalmic surgeon, that “the 
surgeon must work for the orthoptist — not the orthoptist for the 
surgeon.” 

The remainder of the articles are not of this character, however, 
though some of them make a justifiable plea for early operation in 
cases of squint. 

It is impossible, within the limits of a short review, to deal with 
each of the seventeen papers b}’ ophthalmic surgeons and orthoptists, 
but we cannot conclude without mentioning “ Doubts and Difficul- 
ties ” b)' Miss E.xner, which, from a delightfully modest beginning 
— “ I ver}' nearlj^ did’nt come,” — goes on to give much useful 
information, and is full of sound common sense. 

The circulation of this journal is at present small, but the material 
in it is of such value, that we feel the venture of publishing it should 
be encouraged, and that it would not be out of place to state that 
copies, 5/6 each, including postage, may be obtained from the 
Publishers, Wilding and Son, Ltd., Castle Street, Shrewsbur}-. 

^ # * 

National Society for the The National Society for the Prevention of 
PHzTsubiecf: Gla«c"oma Blindness announces that papers submitted 
for the glaucoma prize of $500 offered in 1944 
did not conform to the criteria set up by the ophthalmological 
committee selected to award the prize. Therefore, the prize is again 
offered for the most valuable original paper adding to existing know- 
ledge about the diagnosis of, early glaucoma or the medical treatment 
of non-congestive glaucoma. The criteria may be secured by wTiting 
to the National Society for the Prevention of Blindness, 1790 
Broadway, New York 19, N.Y. 

Papers may be presented b}' an}' practicing ophthalmologist of 
the Western Hemisphere and may be written in English, French, 
German, Italian, Spanish or Portuguese. Those written in any of 
the last four languages should be accompanied by a summary m 
English. Closing date for receipt of papers is December, 1947. 

The award will be made by the Societ}' with the guidance of an 
ophthalmological committee composed of Doctors John N. Evans, 
Chairman', Frank C. Keil, Daniel B. Kirby, John M. McLean, R- 
Townie}' Paton, Algernon B. Reese, Bernard Samuels, Kaufman 
Schlivek, Willis S. Knighton, Manuel Uribe Troncoso, David H. 
Webster. 

* * * * 

Western Ophthalmic Mk. Lindsay-Rea retired from his post on 
ospita staff of the Hospital on December 13, 

1946, after 25 years service. His colleagues made a presentation 
to him on his retirement. 
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ARTIFICIAL EYES IN PLASTIC 

Artificial Ey« until the beginning of the war were invariably 
made of glass, and their production was entirely in the hands of a 
few very ikllfed craftsmen in this Country and on the Continent. Up 
to August, 1939, Theodore Hamblin, Ltd., employed Mr. Paul Aspn'on, 
of Vienna, at 15, Wigmorc Street, andat theirvarious provincial branches, 
where he made artincial eyes in glass while the patient waited. With the 
outbreak of war, these visits had to cease and steps were taken to develop 
the manufacture of artificial eyes in plastic material. The many difficulties of 
producing eyes in this material have been overcome, and they arc now made 
throughout in plastic, no paper or glass being incorporated. 



Eyes made in plastic have many advantages over those made in glass. They are life-like 
in appearance, comfortable In wear, are not affected by the secretions of the orbit, 
and above all, they are unbreakable. 

Difficulc shapes necessitated by war injuries, burns, etc., or chin shells to fit 
over shrunken or deformed globes, almost impossible to produce in glass, are 
quite possible in plastic. ' 

Patients may be sent in to 15, VVigmore Street or to most of the 
provincial branches, where stocks of ready-made eyes are available 

'Theodore' 

HAMBLIN us 

DISPENSING OPTICIANS 

15 WIGMORC STREET, 


from which iselections may be made and fitted. Specially made 
eyes for more difficult orbits can be made with little delay. For 
these a carefully made mould of the orbit is first taken, and 
a special iris is produced in plastic. 'In such cases a second 
visit after the eye has been made is necessary for fitting. 
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COMMUNICATIONS 


THE COMPARATIVE VISUAL' ACUITY AND EASE OF 
READING IN WHITE AND COLOURED LIGHT* 

BV 

L. C, Martin and R. VV. B. Pearse 


THEpbject of visual acuit}- continues to attract attention. The 
e.vperimental facts of contour acuity and the certainty of the 
relatively diffuse character of the light concentration in the retinal 
linage in comparison with the siae of the retinal elements, together 
with the suppesed rapid perturbations of the eye direction, have 
made it reasonable to conclude that visual acuit\ is dependent on 
local brightness discrimination, which is known to be a function of 
the intensity level. \ye need not here discuss the operation of the 
retinal mosaic except in so far as it would seem to set a lower limit 
to resolution under certain special conditions. 

The chromatic aberration of the optical system of the eve will 
render a white” image somewhat more diffuse than the mono- 
chromatic image, and we may reasonably anticipate some improve- 
S things being eqbal,” in using monochromatic 

yielded contradictorx' results 
The e.vpermientB now to be described were not conducted primarilv 
-th a view to testmg^inOutJor a more techmcal^^uTposL 

Received for publication, Jatiuary 10 , 19^7. ~ ””” 
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Nevertheless, they may he found of interest in their bearing on the 
general problem. It was desired to obtain information on the 
relative acuity of an accommodated eye both in red and white light, 
and also the comparative “ease of reading"; the former presents 
the more definite problem. The conditions imposed on the work 
precluded the use of artificial pupils, and binocular visjon was used 
throughout. It was desired, however, to pay careful attention to 



EY£ POSITION FOR OBSERYSR- 


Fic. 1. 

the level of brightness of the visual field and the consequent state 
of adaption of the e3'e. 

The apparatus designed for this purpose, Fig. 1, consisted of a 
cubical white-lined rectangular bo.v, each edge of which was about 
20 in. long. One wall is pierced by the observing aperture (about 
3 in. by 1 in.), and the opposite one b}' a square hole, subtending 
about 8'5° in the observer’s visual field, through which the back- 
ground C of the acuity object was viewed. The background field 
was obtained b}' illuminating a white card by suitable lamps (of 
colour temperature approximate!}' 2680”K) moving on a long 
optical bench. The illumination of the white field was measured 
by a Holophane lumeter. A wide range of illumination levels 
could be obtained. Red or neutral filters could be placed over the 
hole at F so as to modify the illumination of the central field. The 
spectrophotometric transmissions of these filters (Fig. 2) were 






<^e,V 

^XIT u-i,- ^ a, 

3oo''^^'';‘S tbeX^^^Ps scre 

^'-‘'^tions ^^oerl, ^s r^ t^-'" "’A/c/, t/, v 

^^''/!v^°/^'*f fAe tAe f£ 

’3re/,c,; fp^'^^^nce ^^^tra.1 f^?^^‘ble 

^y about 1 '%• J) oAser.-.! a^. /or 

cuf a Aept 

a /an ^^af/np-- ^^^ant, 

cJ.'j ^ ^ Sn>«7? 
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a half-tone screen (55 lines per inch.) had been printed. There are 
well-known disadvantages in the use of a grating object with many 
lines, always parallel to one direction, in any attempt to obtain a 
fair estimate for the fundamental limiting angle of visual acuity. 
On the other hand, since the primary object was the comparison of 
the red and white illumination conditions, the great convenience of 
a grating object seemed to outweigh its limitations. The possibility 
that a grating may give anomalous results near the threshold by 
appearing with reversed contrast was not overlooked, and a good 
many trials were made with a much smaller object of the Cobb 
type, which seemed, however, to offer undue difficulty to some 
observ'ers. No evidence that the grating was giving anomalous 
results came to light. 

This object was only’ adopted after trials with other systems, in 
some of which reduced images of other acuity objects w'ere projected 
into the binocular visual field by mirrors or lenses. 

'J'aiji.k I 

Visual Resolving Limit in Minutes of Arc 
('" B.O.T. Red " and “ White ") 


Field Brightness Level (p'ooi-candles) 


Observer 

1 

i 2-64 
j Red 

; 3-30 

1 yVhite 

0-2-15 

Red 

0-295 
! White 

Observer* 

0 050 
Red 

! 0 060 
j White 

2 

rr 64 

r 69 

r 94 

r92 

*1 

1 


5 

1 1-47 

•r57 

175 

r92 


1 


11 

1 r48 

r 52 

r93 

2.14 

11 

2'32 

275 

13 

' rso 

1'93 

r89 

r97 

15 

2'29 

2'39 

12 

1 1-85 I 

r96 

2‘05 

2'00 1 

12 

2‘19 

'2'15 

10 

1 1'65 ! 

r64 

j r90 

2’ 00 

1 , 10 

2 27 

2'32 

3 

1 rsi 1 

[ 1-72 

2'10 

2'33 

I 3 

2'4Q 

2'65 

1 

1 ,2-20 

2'20 ‘ 

2'2/ 

2'26 

21 

2 ' 6'6 

273 

8 ' 

I' 1-90 

rs 8 i 

2'06 

2'08 

22 

277 

■2'96 

9 

1 1-55 

K57 ' 

171 

2-18 

20 

2‘07 

! 2'23 

6 

2T9 

2'22 , 

2'66 

2-6S 

6 

2'55 

i 2'60 

4 

1-75 

r76 j 

1-89 

2'21 

19 

2 '4^ 

[ 2'69 

Average 

. r/7 1 

rsi j 

2'01 

2T4 

! + 

1 “ 

2'55" 

Relative Acuit; 

i 0‘564i 
! 

0'552' 

0-49Sj 

0-467{ 

0’417 

0-392 


♦The results for the lowest brightness of field with the B;O.T. Red are not strictly 
comparable with the others, since some of the observers differ. The programme at 
first included only two brightness levels, and' some who toot part in the first 
observations were not available later. 
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Ease of reading and acuity; B.O.T. Red and White. ' 

Comparisons were made between (o), white light (6) light trans- 
mitted by Chance’s Ruby No. 1 glass, and (c) light transmitted by 
Board of Trade Red glass. The general levels of illumination used 
were approximately O'Ob, O'd,' 6\Q foot-candles (and for some 
e.x^nments S'O.f.c.). E.xact values appear in the tables. . 

The red and white observations were sandwiched, four or .five 
trials being made with white, then with red, then with white again : 
all for one level of illumination. The illumination was then changed ' 
and the procedure repeated. 

recorder tilted the grating in steps of 
on'’ ^'”/“^°^ 2 erver reported resolution ceased: he then went back 

sten^of of 'tTirth f advanced in 

steps ot .. till the apparent limit was ascertained. However this 

>s em 5eenied to throw a good deal of strain on the observer! and 

It uas abandoned m favour of finding quickly a'first rough setting , 

neces.frv dirthe^ol ^ ^^g''«e.or two, as might seem 

necessarr till the observer feels that the limit is reached, the 


RELArJ\/£ 


]34 L. C. Maktin' trtid ]^. \V.' B. Pkarsu 

observer is allowed to sit back from the observing position for a few 
minutes as often as he feels it necessary to avoid any feeling of 
strain in position or attention. The observer did not himself adjust 
the setting of the grating. He had only to report whether he could 
resolve it or not. The observers, who varied in age from H to 50 
years, wore their normal spectacles, if any. 

The results with “ B.O.T. Ked ” and “White” are given in 
Table I and Fig. 3. 

The measure of acuity is plotted as the reciprocal of the visual 
resolving limit in minutes ; this limit is the angular subtense in the 
observer’s visual field of the apparent size of one grating element, 
I.C., the apparent angle between the mid-points of two adjacent bars 
or spaces, taking account of the tilt. 

The results uh’fh Chance’s ‘ No. 1. Kiihy ’ and ‘ ^^^hite ’ are given 
in Table 11 and Fig. .4. 

Taule II 

Visual Rcsoh'iiig Limit in Minutes o/ Arc 
[Chance's "Ruby, No. 7" and "White") 


Field Brightness Level (Foot-candles) 


Observer 

6' 3 
Red 

6-3 

Whtte 

066 

Red 

0’63 

White 

0'Q66 
■ Red 

. 0*063 
White 

8 

1T7 

ri7 

1*35 

1*51 

2*21 

2*31 

15 

1'60 

r63 

1*71 

l*-98 

1*98 

2*74 

3 

V3S 

r46 

1*45 

1'53 

1*98 

2'31 

10 

V24 

1*24 

1*36 

1*41 

1*61 

1*82 

12 

ro7 

ro9 

1*19 

1*16 

1*54 

1*53 

11 


r20 

1*34 

1*54 

2*03 

2*46 

24 

rei 

res 

1*68 

1*76 

2*02 

2*32 

23 

r98 

r9i 

1*83 

1*77 

2*55 

2*70 

19 

1T7 

174 

1*55 

1*56. 

1*79 

2*18 

.26 

r67 

171 

2*30 

2*32 

2*07 

2*41 

25 ' 

r52 

1'53 

1*70 

174 

2*39 

2*54 

Average ... i 

1-42 

r43 

1*59 

1*66 

2*01 

2*30 

Relative Acuity ^ 

1 

0704 

0*699 

0*629 

0*602 

0*498 

0*435 


It was unfortunately not possible to ensure that identical!}’ fhe 
same group of observers was used for the' acuity observations with 
the two red glasses, moreover the apparent general improvement m 
the results with the Chance’s Ruby glass probably indicates some 
' effects of practice. In spite of the discrepancies between the general 
averages for the two sets of observations it is probable that the red 
and white observations have been affected equally. 
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As in the case of the reading trials it would be meaningless to 
make a formal statistical analysis of the results, since it had been 
made clear that the immediate result is a function of the experience 
and visual condition of the observer. But to give one example, and 
having regard onl}' to the variation of the results, the “probable 
error” of an estimated angular setting for a typical observer 
(W.D.W.) is only about 0'5° when the angle is 46*"; this in turn 
means about 0'02 minutes in the resolving limit, or about one per 
cent. This accuracy should be carried over at least into the 
comparison of red and white illuminations. 

For all these figures and curves it ma)' be concluded that 

(a) the angular resolving limit is about 4 per cent, betterior the 
average observer at 0‘6 ft/candles for red than for white of equal 
illumination ; 

{b) for most (but not all) observers the advantage of the red light 
is more marked at still lower levels of illumination. 

(c) For equal visual acuit)’ about 80 per cent, more white light 
than red is required in the range 0‘3 to 0'5 f.c. and at lower levels 
the ratio of white to red (for equal acuity) may exceed 2:1. 

(d) There is no significant difference between the two kinds of 
red light. 

The general results thus indicate that while there is some suggested 
improvement in using red light rather than white at low illumination 
levels, the answer to the question as to the influence of the chromatic 
aberration of the e 3 ^e on acuity cannot be answered with any certainty 
owing to the marked influence of intensity on acuity and the 
uncertainties of heterochromatic photometry.' 

The visual acuity of the unaccommodated eye for different 
colours under conditions of high brightness 

The result that intensity rather than colour was the major con- 
trolling factor in acuity in the laboratory experiments suggested that 
acuit}^ of vision when rising colour filters in conditions of high 
illumination might be similarly affected. . 

Following the experience of the laborator}'^ test, a rotating grating 
acuity test object was used. It had horizontal lines, and rotated 
about a horizontal axis. The grating had an element size 16 mm., 
and was mounted between two opposite apertures in a box through 
which the grating could be seen against a background of sky. The 
observer’s distance varied from 100 ft. to 140 ft. according to 
conditions. The front of the box was hidden by a mirror having an 
aperture 5'8 cm. high and 7’0 cm. wide corresponding to that in the 
box behind it, and the mirror was adjustable so that it reflected an 
image of the sky near the horizon behind the observer. In this way 
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the^immediate surrounding- field for the acuity object could be given 
the sTme general brightne^ as the sky background. The recorder 
‘ set • the grating, and the observer signalled his observation. , 

The following filters and goggles were employed : 


Filters 


Percentage Photopic 
transmission (daylight) 


1. Kodak hand-shade Yellow 

2. Kodak hand-shade Orange 

3. Redeye-shade 

4. Ilford minus Green 

5. Reutral goggles 

6. Kodak hand -shade neutral 

7. Goggles with plain glass 

8. Ilford Yellow-green (y) 

9 . Ilford Blue (804) 

10. Special double filter (purple) (used as hand- 

shade ... 

11. Olive green (946) hand-shade 


67 

30 

16 

13 

5 

3 

90 

45 

40 

2-2 

77 


.A.11 the filters, exce'pt where hand-shade is specified, were used in 
goggles. 

Observations for the high and medium brightness levels were 
made on the roof of the Imperial College with a general direction of 
view East to lYest, and mostl}' between 10.30 a.m. and 3.30 p.m. 
(Summer time) so that the sun is to the left. Observers were allowed 
to shade their eyes from direct sunlight. The ‘ medium ’ level 
observations were made on very dull days. 

The brightness of the sky near the acuity object was observed 
with a Holophane lumeter, but the instrument w'as working near the 
top of its range and the readings are approximate only. The readings 
in apparent foot-candles are given in the following tables. Observa- 
tions for the lowest brightness were made indoors in a corridor; the 
grating was seen against a white screen with daylight illumination, 
and a matt white surround field was employed. 

Observations were made for each filter and each brightness level 
as follows ; — 


1. Three settings with naked eyes. 

2. Three .settings with filter. 

3. Three settings with naked eyes. ' 

4. Three settings with filter. 

5. Three settings with naked eyes. 

Tims each figure given in the table for a result “ with filter ” is 
the mean of six settings sandwiched between nine settings with 
naked eyes ; the mean of these nine is also entered. 
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Tai!!.!-: IV 

Aiifiiilar Rcsoli'iiifi Ltiiiils {in iiiiiiiitcs of arc) with or 
without Filters 


K.II.S. 

Yellow 


KII.S. 

Or;in:,*f 


Kill 

liyc^h.Tcle 


Ilford 
" Miiim 
Green " 

4 


UriShtness l.e\els 
in foot candles 
(Sky without filler) 

1 3 .1 4 


j witli 

with- 

out 

with’ 

WItll- 

out 




1. R.W.B.P. 

0 79 

0 70 

079 

0 70 

1-23 j 104 

' ro7 ! no 

250o! 10002200' SOO 

2. L.C.M. 

085 

0-89 

0-89 

093 

l-22'l ri7 

no ; 1-20 

2500' 1000, 22002000 

3. L.B. 

0-S0‘ 

0-79‘ 

0-70 

0-79 

0-88 0 57 

o'oi ;o-58 

400: 400,25002500 

4. S. 

' IMS 

1-46 

1-39 

1-44 

0-85 lo'Sl 

no lo-9S 

2200 2200: 700; 700 

5. A.M. 

j 1-22 

0-96 

1-27 

101 

1-49+j l-39t 

1-37 loss 

800 800:i000 SCO 

6. E.M.M. 

; 2-21 

1-92 

2M8 

1-97 

1-46*1 1 393: 

2-33 .2-05 

15ooIi5oo!iooo'150o 

7. H.M. 

: 1 44 

1-42 

1-20 

1-31 

1-51 j 1-49 

1-22 : 1-23 

20002000' 1000 2000 

8. B.K.J. 

' 1-46 

1'48 

1M6 

1-35 

1-27 1 1-27 

1-28 i r22 

19D0ll900 1900 1900 

Mean 

: 1-35 



1-36 

1-36 

1-24 

1-24 i 1-14 

1-25 i 1-15 

1 ' ' 

1. R.W.B P. 

' 1-20 

1-20 



1-25 

1 17 

no ! 102 

1-29 1 ru 

All at 75 f.c. 

2. LC.M. 

: .L-13 

1-45 

1-52 

1-44 

1-71 j 1-46 

rs5 1 1-50 


Mean 

i 1-31 

TsT 

1-38 

1 30 

1-40 j 1-24 

1-57 1 1-31 



R.W.B.P. 

L.C.M. 

r. .B. 

s. 

A. M. 
E.M.M. 
H.M 

B. K.J. 


' r-id 
; 2 00 
117 

1- 75 

2- 32 
2-40 
2-27 
ISO 


1-53 

1- 84 
I 1-36 
I TOO 

2 - 11 
2-10 
208 
1-73 


Mean 


2-07 

2-64 

1- 72 
200 
2'49 

2- 56 
2-8S 
2-35 


1-42 

1-SO 

1- 24 
1 81 

2- 3.2 
2- IS 
2 01 
1 61 


1-89 ] 1-79 1 2-36 1 1 SO 


1-96 

1-32 

2-12 

1-32 

3 24 

1-84 

3-41 

2-03 

1-40 

1-14 

1-96 

1-15 

2-85 

1-68 

3-31 

1-63 

3-02 

2-32 

2-80 

2-06 

3-32 

219 

3 06 

2-00 i 

2 54 

1-59 

2-37 

1-68 

2-89 

1-44 

318 

149 

2.65 

1-69 

2-65 

1-67 ! 

1 


All at 1-0 f.c. 


,*ResuUs below 700 f.c. not included in mean. t Results by B. 3: Results by b.B 


Table IV — {continued). 



Xeiitral 

Goggles 

D= 1-3 

K.H S. 1 
Neutral 
D-15 ; 

1 

[ t^Iain 
Glass 

I Goggles 

Ilford 

Yellow 

Green 

(Y) 

Ilford 

Blue 

(804) 

1 

Double 

Filter 

Purple 

Olive 

Green 

Hand- 

Shade 


with 

with- 

out 

with 

with-' 

out 

1 -n 

' With 

With- 

out 

with 

with- 

out 

{with 

with- 
j out 

with 

with- 

out 

with 

with- 

out 

1. P. 

1-36 

1-08 

0-97j 

0-86 

1-44 

|-43 

1*04, 

1-05| 

1 

1-02 

1-04; 

1*41: 

0-85 

1-.28 

0-72 

1-25 

0-772 

2. M. 

1-63 

1-24 

1-23 

0-87 

1-lS 

1-28 

1-38 

,l-3s! 

1-35 

1-35 

1-99! 

1-3S: 

P29 

1-27 

1-2+ 

1-32 

3. B. 

— 

— 

— 

— 

0-48 

0-58 

0-96 

1-01 

1-14 

i-nj 



— 

— 

• 

4. S. j 

1 

1 

1-50 

144 

— 

— 

— 

— 

1-32 

1-31 



— 

— 

■ 

5. M. 1 

1-87 

1-27 1 

— 

I 



1 



— 

— 





— 

1-20 

1-15 

6. M 

— 

— 

— 

1 

— 

— 

— 

1 

— 



3-00 

1-98 

2-38 

2'22 

7. M. 

— 

— 

— 


— 

— 


' 

— 

— 

— 

— 

1-20 

1-24 


1-62 

1-20 

1-23 

106 1-03 

1-10 

1-13 

1-13 

1-21 

l-2l| 

2-13 

1-40 

1-33 

1-31 
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Brightness levels of Observations above. in f. c. 


3 . 

1,000 

2,500 

1,200 

2 . 

1,000 

2,500 

2.200 

' s : 


— 

2,500 

4 . 

— 

■ 2,200 

— 

5 . 

■ 800 ' 

— 

— 

6 . 

— ‘ 

— 

— ■- 

. 7 . 

— : 

— 

— ‘ 


2,000 

2,000 

1,000 

400 

1,000 

1,000 

2,000 

1,000 

400 

1,000 

2,000 

2,000 

— 

— 



2,000 

— 

— 

— 

— 

— 

800 

— 



1,50 

1,500 

- 

— 

— 

2,000 


The most prominent feature of the observations is the loss of 
acuity with the majority of the filters ; the loss is generally greater, 
the greater the absorption. Plotting the mean results of R.W .B.P. 
and L.CiM. for naked eye vision against log. of field brightness a 
curve was obtained from which the expected increase of angular 
resolving limit for any filter consequent on it’s known diminution 
of brightness can be roughly found. The data are : — 


Illumination 
in equiv. f. c. 

1 , 700 . 

75 

1-0 


Angular Resolving 
limit 

0 - 96 
' 1-30 

1 - 64 


Other published data (Lythgoe, Hecht and others) show consider- 
able mutual divergences, and obviously depend greatly .on experi- 
mental conditions. Our e.vperimental results are therefore retained 
as likely to apph' (better than others) to the conditions special to 
our work. The following table shows the expected ratio of. resolv- 
ing limits thus anticipated from the loss of light, compared with the 
observed values ; they relate to the highest brightness level onlv. 


Ratio of Resolving Limits 


Filter 

Transmission 

Calculated 

Observ 


factor 

from experi- 
mental results 


K.H.S. Orange 

0'67 

1*05 

1'07 

K.H.S. Yellow 

0'30 

ri4 

no 

Red eye-shade 

0T6 

1*21 

■ ro9 

Ilford Minus green ... 

0T3 

■ 1*23 

1*08 

K.H.S. Neutral 

0’03 

1*36 

1*16 

Neutral goggles 

0‘05 

1*32 

1.36 

Ilford \eliow green ... 

OHS 

no 

roo 

Ilford Blue (S04) 

OHO 

1*12 

I’OO 

Double filter (purple),.. 

0*025 

1*37 

1*52 

Olive green {.-\P 946) 

0*77 

ro4 

1*02 


The adoption of Lythgoe’s results for the variation of acuitv with 
brightness would lead to somewhat smaller ‘expected’ values; in 
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fact the ‘ expected ’ values for the red e 3 ’e-shade' would fall to 1'13. 
It may be concluded that as far as the present experimental evidence 
goes, the whole ‘acuitj^’ deterioration caused by a filter may be' 
attributed to the loss of light. This ‘photometric’ sensitiveness 
makes outdoor observations ver\‘ difficult to conduct unless conditions 
are ver}- stead}'. Adaptation is very noticeable in the first few 
moments after putting up goggles or hand-shade, but it cannot be 
measured with any certainty under the conditions described above. 

It may be of interest to note that the observer L.I3., who reports 
extraordinarily small resolving limits ascompared with other observers 
has shown himself to be an exceptionally good rifle shot. In spite 
of all that has been done on ‘acuity’, this work suggests that there 
are still questions regarding effects in daylight (and for particular 
observers) which are not well understood. The results of L.B. were 
ver}' consistent, and his estimates were tested over and over again 
under conditions in which it was impossible for him to know what 
results his answers would indicate. 

Exploratory tests on " Ease of Reading ’’.in Red and 
White illumination 

The general subject of “ease of reading ’’ is one which has received 
considerable attention from psycho-physical experimenters in con- 
nection with investigation of the optimum illumination, size and form 
of type, and other factors. Apart from the- investigation of the 
possible speed of reading under various circumstances, attempts have 
been made to register the necessary effort put forward by the reader 
in terms of “rate of blinking,’’ “muscular tension,’’ “eye movements 
and the indicated span,’’ “changes in pulse rate ’’ and so on, but it 
appeared from a first survey of the literature that it would be 
dangerous to base any experimental conclusion on criteria of the 
above kind unless as the results of very protracted work. In this 
case the objective was quickly to obtain a comparison of the ease of 
reading in equal red and w'hite illumination, and it w'a's decided after 
consultation with workers who are familiar with such investigations 
to compare the numbers of simple disconnected words readable in 
short-period exposures, alternately red and white. Careful considera- 
tion was given to the provision of the alternating illumination, and 
the avoidance of an}' extraneous factors (such as glare from a page 
of paper, etc.) -which might, if undetected, produce an erroneous 
result. 

The reading material consisted of plainly printed simple words 
arranged in 15 groups and photographed as lantern-slide trans- 
parencies. The slide could be placed in a holder over the viewing 
hole at S, Fig. 1. . The order for e.xposure of five or seven of the 
groups was selected arbitrarily before any seven tests; the colour 
was changed between each group. 
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The observer, looking through the observing ^aperture, saw the 
surround field and fixated a small mark about 10 below the lower 
edge of, the reading field ; the latter was Quite dark until a switch 
actuated by an ‘Advertisement ’ motor was mechanically closed for a 
fixed time of about seven seconds. 

The observers w'ere asked to read at such a speed that they felt 
reasonable accuracy would be possible ; occasional casual errors were 
not heeded in recording the number of words read. The selection 
and order of the groups, and. the order of the, relative illumination 
levels differed from person to person. These precautions, together 
with the sandwiching of red with white observations, should result 
in the ultimate elimination of the effects due to ‘ experience ’ and 
the inevitable effects of variations.in the' reading material. 

There is a noticeable lag in the starting of reading after the appear- 
ance of the light. Once the reading starts, the observer does not 
feel much difference of effort betVeen, say six foot-candles and 0'6 
foot-candies, but it is considered that the eye movements involved 
in normal reading, in going from the end of one line to another, are 
likely to be hindered by loss of illumination ; this may be compared 
with the difficulty in commencement of reading when the light is 
switched on. The initial lag may therefore fairly be regarded as a 
part of the test and not merely as an error. 

The results for several observers using the B.O.T. Red alternately 
w'ith white, and Chance's Ruby Ko. 1. alternately with white are 
given in the following tables ; see also Figs. 3 and 4. 


Table V 

Average S umber of Words per Second “ Red {B.O.T.) " and “ White.' 


Observer 


6 

4 
2 

5 

11 

13 

12 

10 

15 

f) 


•Mean for all 
ol'<;rrvr 




Level of 

illumination (Foot-candles) 


2 ' 6 t ; 

3 30 

■ O ' 245 
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i .0 072 i 
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! 0 - 03 S 
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; White 1 
. 1 
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<’ ro 2 
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' 

2-33 
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' r 69 
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, 2']9 

r 69 
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, 
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! 
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0'51 



]42 


L. C. Martin and R. \V. B. Prarst. 


Taule VI. 

Average Number of Words j^cr second “Chance's Ruby, No. 1 

and “ White" 


Levels of illumination (Toot-candles) 


Observer 

6-3 

Red 

0-3 

White 

0-66 

Red 

063 

White 

0*066 

Red 

0'066 

White 

s 

r92 

rss 

2'20 

2']0 

ro 

ro9 

15 

I'll 

2‘33 

2‘]0 

rs5 

r58 

r37 

10 

2’10 

2']3 

2'10 

2’12 ' 

ri9 

n6 

12 

2-5S 

3‘19 

2‘30 

2'20 

172 

r47 

11 

2’24 

2'33 

2'01 

2‘22 

r4i 

y\2 

24 

1-33 

1-34 

r58 

1-51 

IMO 

V27 

23 

rs 2 

171 

174 

172 

174 

r64 

19 

2‘22 

2-33 

1 99 

2'01 

r54 

r37 

26 

2']5 

2‘19 

rs2 

178 

2'03 

178 

25 

2‘19 

2‘05 

2‘01 

ris 

r4o 

0-82 

M ean 

2'08 

275 

r98 

■ 

r93 

,r50 

r3i ■ 


In estimating the precision of the results, typical values ds obtained 
by one observer (J.P.) may be quoted. Results are the actual 
numbers of word's ‘ read ’ in the trials ; all of the same duration. 



Approximate 

illumination level. 

foot-candles 


White 

006 

Red 

0*6 

^V hiie 

Red. 

6-0 

White 

Red ■ ' . 
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17 


17 



12 


15 


17- 

11 

9 

15 

14 

16 

16 ’ 

8 

10 

15 

15 

. IS 
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7 


18 


17 


Mean 8'2 

10-3 

16-2 

14-7 

17-0 

16-3 ■ ' ’’ 


The number of results is insufficient for any satisfactor}' statistical 
analysis, and indeed the numerical results for speed of reading 
represent a quantity which depends on very complete psychological 
factors. However, the quick alternation between white and red was 
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etc., with respect to the true npparent luminosity in all cases, the 
results might have been considerably modified. It is possible that 
the small relative advantage in acuity and case of reading associated 
with red light can be attributed to the improved definition and 
contrast of the monochromatic image, but there does not appear to 
be any ready e.xplanation of the tendency of this advantage to dis- 
appear, and even reverse, with increasing intensity. The Comple.\ 
factors are at work which effectively prevent any hasty judgment 
as to the relative merits of red and white illuminations for acuity 
and ease of reading. Acuity is, however, not the only desideration 
for ease of reading, as soon appears from subjective te.vts. 

Subjective tests of reading in red illumination 

1. For the first part of these trials a number of red electric lamp 
(G.E.C. Osram ruby 40 watt) bulbs were procured and loaned to 
selected individuals with the request that each one should read for 
half an hour or more in the red light, and give a report of hit 
e.vperience. These bulbs are of ruby glass (not ‘ sprayed ’) and the 
light is largely confined to wave-lengths greater than 0'65^. 

In all cases a reading lamp was employed. An illumination of , 
approximately 0‘25 apparent foot-candles can be obtained at about 
18 ins. from these lamps with the red bulbs, but 4hey vary among 
themselves to a considerable extent, and in some cases the illumina- 
tion did'not exceed OT apparent foot-candles. 

As a general result of the tests there seems to be no real difficulty 
in reading at any illumination from OT f.c. (apparent) upwards, 
e.xcept that one or two people find a slight difficulty m beghming to 

read. The ‘surroundings’ seem dark, and there is in some cases a 
rather vague unfavourable mental reaction — possibh’ associated with 
a slight degree of extra effort at the OT f.c. level. Those who tried 
reading at higher illuminations did not mention any difficulty; it 
seemed considerably^ more attractive to read at I'O f.c. than at OT f.c. 

The para-fovea is well known, to be less sensitive to red light as 
compared with the shorter wave-lengths, and the surroundings 
appear very feebly illuminated as compared with the book. This 
again makes conditions seem a little unfamiliar. It may' be expected 
that fed light will not be very' satisfactory' (from a “safety” point of 
view) in the neighbourhood of machinery, etc. 

Some efforts were made in the subjective tests to determine how 
many' words could be read in red light in 15 minutes as against 
white, but it was found that the .uncertainties associated with the 
variation of the reading. material, the changing adaptation of the 
observer, the effect of practice and so on, were so great as to mask 
any difference attributable to the change of colour of the light, and 
the attem.pt was abandoned in favour of the short-period exposure 
tests which have been described above. 
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•Keratitis Rosacea 

allergy to endogenous hormones as a 
^ cause of keratitis rosaceah 

BY 

B. ZoKDEK, J. Landau and Y. M. Bromberg 

From the G^maecologic and the Ophthalmologic Departments oi 
the Rothschild'Hadassah UniversiD- Hospital, apd the Hormone 
Research Laborator}- of the Hebrew Universitj*, Palestine. 

Zondek and Bromberg* have found that patients suffering from 
typical allergic sj'mptoms (asthma, rhinitis vasomotoria, urticaria, 
angioneurotic oedema, , etc.) and certain other complaints not 
usually classified as such (premenstrual tension, pruritus viilvae, 
migraine, etc.) show in a certain percentage of cases hyper- 
sensitivity to their own hormones (“ endocrine allergy ”). In an 
earlier paper obsen^ations on women with symptoms depending on 
the genital ct'cle and related to menstruation or menopause were 
reported. If was suggested, however, that hypersensitivity to 
endogenous hormones can also occur in men and women quite 
independently of genital function. _ ' ' 

The condition of endocrine allergj- can be detected by an active - 
intracutaneous test. The reaction to a steroid hormone is con- 
sidered positive when 24-48 hours after intracutaneous injection 
of 0-1 mg. of, steroid hormone dissolved in OT c.c. of specially puri- 
fied olive'oil, a red or pink, slightly elevated and frequently itching 
papule occurs at the site of the injection. Reactions to insulin 
(0-1 c.cm.=0 01 units) or gonadotropin -(01 c,cm.=01 units) are 
read as positive when 1-2 hours after injection of the hormone in 
physiological saline solution a wide erj-thema with urticarial swell- 
ing occurs at the site of the injection- The characteristic local 
reaction is accompanied in certain cases by a general reaction 
(angioneurotic oedema, urticaria, rhinitis vasomotoria, etc.) W'hich. 
affords further confirmation of the diagnosis. 

Presence of specific allergy antibodies (reagins) in cases of 
endocrine allergy has also been demonstrated by the passive' 
transfer test according to Praussnitz' and Kuestner, and by spon- 
taneous endogenous passive transfer tests.*- ^ 

The cases selected for the original series of examinations were 
all of unknown aetiology from a group which had been thoroughly 
investigated, and in which a condition refractory to treatment had 
persisted for a considerable period (more than 2 years). In several 
of the cases desensitisation treatment was applied. Good results 
were obtained by this means in a large percentage of the group. 
Details of the treatment and the technique applied have been 
presented in earlier papers.*-^ 


• This investigal'iM was aided by a- grant from the glia Sachs-PIotz Foundation 
t Received for publication, December 20. I9-i6. 
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Certain e^-e diseases of still unknown aetiology (like a case of 
undetermined keratitis superficialis) were also investigated in the 
course of this study in endocrine allergy, and -good therapeutic 
results were obtained by desensitisation treatment with allergenic 
hormones.’' 2 

The numerous theories of the pathogenesis of keratitis rosacea 
seem to point to the lack of any definite knowledge as to its true 
aetiology. It seemed to us that allergy to endogenous hormones 
might account for a number of these cases. 

Keratitis rosacea is characterised by- garland-like dilatation 
of the limbal vessel, vascular invasion of the cornea, and appear- 
ance of sub-epithelial opacities in the anterior corneal layers. The 
opacities graduallv increase and finallv are apt to cause impairment 
of vision. The subjective symptoms include photophobia, burning, 
foreign body sensation, mild pain, and generaj malaise which 
disables the patient. Other ocular disturbances, such as blepharitis 
and conjunctivitis,' and rarely keratitis rosacea (and iritis rosacea) 
are also observed. The s\’ndrome is well-known to occur with or 
without facial involvement. Rosacea faciei is characterised, by 
appearance on the nose and cheeks of vascular dilatations, initially 
transient and later permanent, which may lead to a persistent 
telangiectasia. 

The disease' is of long duration, progredient in character, and 
a satisfactory therapy has not yet been devised. 

Many theories (contradicting each other), concerning the 
aetiology of rosacea have been advanced. Bacterial pathogenesis,-’ 
disturbances in the alimentarv tract (hypochlorhydria),"’ and 
secretory and angiomotor neurosis of a hereditary' character^ have 
been suggested. A common assumption that the cause of keratitis 
rosacea is dietary abuse, exhaustion and irregularity' in taking 
meals has been shown to be erroneous.® 

Recently it has been suggested that riboflavin deficiency' is the 
cause of keratitis rosacea, and may' lead at the limbus to vascular 
dilatation such .as is observed in keratitis rosacea. It has been pointed 
out, however, that the corneal vascularisation due to ariboflavinosis 
differs from that of keratitis rosacea.'^ The efficaev of riboflavin 
treatment in keratitis rosacea has been doubted. 

The obscurity of the aetiology' of keratitis rosacea is, matched 
by' the uncertainty of its therapy. It is generally recognised that 
treatment of this condition must be general and constitutional." 
Local treatment (ichtho-zinc) is only palliative. General treatment 
has been attempted along different lines, e.g., treatment of possibly 
present gastric malfunction, protein shock therapy', elimination of 
septic foci,” hormonal treatment with corticosterone, and 
recently riboflavin .*■ ” 

Tests for presence of hormonal allergy' have been performed in 
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aspect; furthermore, bilateral blepharo-conjunctivitis was present, 
the vessels of the bulbar conjunctiva were 'markedly enlarged on 
both sides. The vessels around the limbus presented a garland- 
like appearance and partly encroached upon the cornea. Sub- 
epithelial Infiltrates, some of them reaching the borders of the 
pupils, were observed, penetrating j^artly into the outer layers 
of the corneal parenchyma (Fig. 2). General examination revealed 
normal findings : Blood chemistry normal; urine normal; "Wasser- 
mann reaction in blood negative ; blood picture: ervthrocytes 


/ 



Fig. 2. 

Left and right eye . patient (Case No. I) suffering from tera'fitis rosacea 
before treatment. Note garland-tike enlargement of the vessels around 
the limbus corneae. 

4,840,000, slight leucocytosis — 11,500, eosinophiles 3 per cent., 
blood sedimentation normal. The follovfing intracutaneous tests 
for presence of hormonal allergy were carried out : — 

(1) ovarian series : oestradiol, oestrone, progesterone, pregnandiol ; 

(2) adrenal series: corticosterone, testosterone, androsterone ; 

(3) control series : cholesterol and oil. 

The tests showed clearl)' a strong hypersensitivity to testo- 
sterone. Control tests with oil alone and cholesterol were negative. 
The desensitisation treatment consisted of subcutaneous injections 
of gradually increased doses of testosterone dissolved in oil (20 
successive daily injections of doses ranging from 0 01 to 1 mg.). 
This therap}’- produced a definite improvement. The subjective 
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Case 2. — K.W., male, aged 45 years, a policeman by occupa- 
tion. SufTered for many years from chronic dyspepsia possibly as 
a sequel to clironic amoebiasis. For 6 years rosacea faciei with in- 
volvement of the eyes — conjunctivitis and keratitis rosacea. Two 
years before, the condition of the right eye became so serious that 
the patient had to be admitted to the Jiospital. Recurrent ulcers ar 
the temporal border of the cornea were present at that time. Local 
treatment (cauterisation) and general riboflavin and vitamin A 
therapy were given. The recurrent inflammation of the eyes greatly 
hampered the patient at his work. 

Present condition. ^Moderately severe rosacea faciei, bilateral 
blepharo-conjunctivitis, rosacea, particularly manifest in the left 



Fig. 4. _ 

Left eye of patient No. 2 with typical keratitis rosacea before treat- 
ment. Note strong pericorneal injection of vessels protruding into the 
cornea. 

eye as characteristic vascular dilatations, partly forming a garland 
over the cornea; the superficial corneal layers were infiltrated 
(Fig. 4). Wassermann reaction in the blood was negative. 

Intracutaneous test with hormonal allergens revealed a positive 
reaction only to testosterone. The tests were carried out with 01. 
mg. and smaller amounts of testosterone, a positive reaction being 
obtained eVen with 0 001 mg. of hormone. 

Desensitisation treatment, consisting of a daily subcutaneous 
injection of a gradually increasing dose of testosterone, ranging 
from 0 001 mg. to 10 mg., was given for one month. The condi- 
tion of the patient improved and the symptoms disappeared. After 
iwo months, mild recurrence of the symptoms was experienced. 
Ten more injections of testosterone in doses ranging from OT mg. 
to 10 mg. were given, the treatment being consolidated by the 
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implantation of a pellet of 10 mg. of testosterone. Three months 
later a second pellet of 10 mg. was implanted. During the period 
of treatment only transient and mild manifestations lasting 2-3 days 
were observed. Eventually, a third pellet of 10 mg. was implanted. 
Local therapy was not employed during the whole time. The 
condition of the patient improved definitel}-, as there were no sub- 
jective symptoms and the vascular injection receded almost com- 
pletely (Fig. 5). The rosacea faciei definitely improved as well. 
The patient, unhampered by any ailment, is again at work. The' 
period of observation was twelve months. 

Case 3. — B.Z., female, aged 62 years, suffered for 20 years 
from keratitis rosacea accompanied by vascular dilatation on cheeks 



Fig, 5. 

Left eye of same patient after desensitization with testosterone. Note 

disappearance of the vascular injection. 

and nose. Recurrences of keratitis rosacea were so frequent that the 
patient was seriously handicapped in her work. The vessels around 
the limbus invaded the cornea. Sub-epithelial infiltrates reaching 
to the pupil area, in both corneae were particularly advanced 
on tlie right side. The patient complained of an intolerable 
almost constant sensation- of burning, photophobia and of lacrima- 
tion. Intracutaneous tests with several hormonal allergens revealed 
a strong, positive reaction only in respect to testosterone. Acute 
inflammatory reaction developed in both eyes during the per- 
formance of the tests. Desensitisation treatment with gradually 
increasing daily doses of testosterone (from 001 mg. to 1 mg.) in 
a series of 20 injections administered subcutaneously was under- 
taken and finally a 10 mg. pellet of testosterone was implanted. 
Since this treatment, all the subjective symptoms as well as the 
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vascular injection receded almost completely. The vascular dila- 
tation on cheeks and nose also greatly improved. During the 
three months following the conclusion of the treatment, the patient, 
for the first time in many years, was free from complaints: 

The following three cases will be reported briefly as they have 
been under obsen'ation for a short period only ; in the first of them- 
desensitisation treament has not j^et been instituted. 

Case 4. — R.K., man, aged 42 years, mechanic by occupation, 
suffered for 5 years from rosacea faciei accompanied by keratitis 
rosacea. Failed to respond to different treatments, local and 
general, given durjng this period. Intracutaneous tests made with 
different steroid hormones gave a: positive response only in respect' 
to testosterone. For personal reasons, it was necessary in this 
case to postpone the treatment.. 

Case 5. — The patient, a woman, suffered from rosacea faciei 
with keratitis rosacea. The symptoms were of long standing and 
resisted all earlier attempts at therap3% The intracutaneous tests 
with steroid hormones revealed hj^pefsensibility lo testosterone 
only. Desensitisation treatment was instituted and produced a 
marked improvement. (A detailed report on this case will be 
published by Dr. Lass, Allergist, Hadassah Hospital, Tel-Aviv.) 

Case 6. — A.K., man, aged 65 j-ears, a theological scholar," 
suffered for the past 17 years from keratitis and conjunctivitis 
rosacea with a mild facial involvement. Two months previously 
he suffered from a severe exacerbation of his ocular condition which 
did not yield to an)’- local treatment. The intracutaneous tests, with 
hormones revealed hypersensitivity to testosterone only. The 
treatment with gradually increasing doses of testosterone produced ■ 
a striking improvement at the end of the first week, after which all 
inflammatory signs receded and' the patient was:able to resume 
his work. 

Discussion 

Allergy is considered to be the cause of a variet}"^ of eye diseases. 
In general the disturbance is ascribed to hypersensitivit}’^ of the 
ocular tissues to exogenous proteins. It has been assumed that 
human eye tissue can be allergic also to endogenous products of 
metabolism. In sympathetic ophthalmia, for instance, hyper- 
sensitivity to endogenous uveal pigment has been claimed.*'’ A 
positive cutaneous reaction to intradermal injections of uveal pig-- 
ment extract has been demonstrated in cases of this kind.”'*^- 
Histologically cutaneous changes in this allerg}- resembled the ' 
histological changes in the eye.*'* Allergy to endogenous lens 
protein has also been considered to be a cause of post-operaiive 
or post-traumatic endophthalmitis.**- *® In our cases it seems neces- 
sary to assume the presence in the ocular tissue of a state of allerg)" 
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to endogenous hormones. It is of interest that in these cases the 
endocrine allergic reaction was not directed to protein hormone 
substances but to steroid hormones of a relatively simple structure. 
It is remarkable that in the six cases (three men and three women) 
examined by us the responsible hormonal allergen was always 
testosterone. This hormone is produced not only by Let'dig cells 
of the testis, but also by adrenal tissue, and this circumstance 
probably explains the occurrence of an allerg}’ to this substance in 
mature women. Our findings, pointing in one direction, of 
course do not exclude the possibility that other aetiological factors 
may also play a role in keratitis rosacea. 

. Treatment of hypersensitivity to endogenous hormones consists 
of specific desensitisation by daily subcutaneous injections of the 
offending specific hormonal' allergen, in small and gradually in- 
creasing doses and in the present cases with testosterone. All cases 
showed definite improvement under this therapy. However, mild 
and transient recurrences were observed after a long internal 
following the completion of the treatment course, Re^lar repeated 
implantations of pellets containing 10 mg. (or may be even less) 
of the allergen at inter\’als of 3-6 months are therefore indicated as 
a means of consolidating the therapy. The initial doses of 
testosterone employed in. desensitisation should be very small, 
never exceeding OT mg., and the increase should be gradual. 
These precautions seem to be necessary since focal reactions have 
been observed after administration of larger doses, as witnessed 
in our first case. Similar precautions should be obserr’ed in pellet 
implantations. 

Therapeutic results in keratitis rosacea must, as a rule, be 
interpreted with great caution, as spontaneous remissions occur 
frequently. Nevertheless, the results described above lead us to the 
conclusion that, the treatment was specific. The subjective symp- 
toms improved and the objective signs, the limbal and corneal 
vascular dilatation, also changed for the better. All patients were 
relieved, symptom-free periods of equally long duration had not 
occurred in the absence of treatment or after other treatments. 
Recurrences were noted in the form of slight vascular injection 
which, however, receded promptly after a second course of desensi- 
tisation Avith testosterone. An effect on the permanent degenerative 
corneal changes could of course not be expected. 

Endocrine allerg}' affords a possible explanation for the unknown 
aetiology’ of certain diseases. While in some of them the offending 
hormonal allergen may vary’ (c.g., in urticaria posith'e reactions 
were found with regard to oestrone, testosterone and corticosterone) 
it is noteworthy that in our small group of cases of keratitis rosacea 
all shoAved allergy' to one and the same hormone. 

Proceeding from the assumption that the ocular tissues are 
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capable of allergic reaction to endogenous hormones, other eye 
diseases of obscure aetiology and long duration, and in which an 
allergic.basis could be suspected, have been studied from this point 
of view (chronic, periodically recurrent conjunctivitis and un- 
determined cases of keratitis superficialis as well as other diseases^). 
The results obtained in these cases owing to desensitisation treat- 
ment with the respective hormonal allergens have been encouraging. 


Summary 

1. Six patients with keratitis rosacea associated with rosacea 
faciei (3 men and 3 women) of long duration which had proved 
refractory to the usual methods of treatment, were examined for 
hypersensitivity reactions to endogenous hormones. 

2. In all cases allerg)’ to testosterone was demonstrated by 
positive skin reactions to intracutancously injected testosterone. 
Other hormones (oestrone, oestradiol, progesterone, pragnandiol, 
corticosterone, insulin, gonadotropin) gave negative reactions. 

3. Desensitisation treatment by a course of subcutaneous in- 
jections of testosterone in gradually increased doses and implanta- 
tion of pellets containing .10 mg. of testosterone propionate pro- 
duced satisfying results. 

4. Testosterone gave relief only when given in low, gradually 
increased doses; administration of large doses may cause a severe 
exacerbation. 

5. The finding of allergy to endogenous testosterone in a small 
number of cases of keratitis rosacea does not exclude yhe 
possibility : — 

(a) that other endogenous hormones may act as allergens in 

some cases ; . 

(b) that other causative factors are involved in the aetiology 
of keratitis rosacea. 

The results achieved were as follows : — 

(a) Complete and prompt cessation of the subjective^symptoms, 
photophobia, lacrimation and sensation of burning in the. 
eyes. 

(b) Considerable improvement or disappearance of the limbal 
. and corneal vascular dilatation, as well as a marked im- 
provement of the facial rosacea. 

(c) Mild recurrences in some instances which promptly improved 
after administration of a second course with testosterone 
treatment. 

We are indebted to Prof. A. Feigenbaum, Head of the Ophthal- 
mological Department, Rothschild Hadassah University Hospital, 
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for his help and keen interest in this paper, and to Dr. B. Mitter- 
stein, First Assistant of the Ophthalmolog-ical Department. We 
are furthermore indebted to Dr. Hiide Rosenburg-er for the draw- 
ings in Figures 2 - 5 . 
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SOME OBSERVATIONS ON THE SYMPTOMATOLOGY 
AND DIAGNOSIS OF CASES OF PROPTOSIS ^ 

BY 

Professor Handousa Bey 

CAIRO 

I have had to examine and treat a large number of cases of 
proptosis, most of them referred to me by the various ophthalmic 
centres in Egypt. Studs* of the records of these cases reveals some 
valuable points worthy of publication. 

The types of cases that I have come across, fail into the following 
categories : — 

1. — Cases of Extra-Orbital Causation'. 

2. — Cases of Intra-Orbital Causation. 

3. — Cases due to disease of the bon)’ wall of the orbital carity. 


* Received for publication. October IS, 19 t6. 
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1. — Extra-orbital cases 

These were mainJj' of nasal origin and inflammatory in nature. 
The frontal and ethmoid para-nasal sinuses were the main primary 
sites and usually the spread took place in an acute case or during 
an acute exacerbation on top of a chronic one. 

Nasal trauma, mucoceles, pyoceles and neoplasms, were not 
uncommon causes. 

Maxillary sinus infection in my cases has never been seen to give 
rise to proptosis unless the related anterior ethmoid is infected too, 
a point indicative that the infection has spread from the latter. 

Nasal neoplasms causing proptosis were mainly malignant, 
affecting the ethmoid and ma-villar}' regions. The}^ were either 
carcinomata, sarcomata, or endotheliomata, with 4 cases of 
osteoclastomata and 3 cases of adamantinomata. 

Nasal neoplasms of simple nature causing proptosis were mainl)' 
osteomata. I had onl}' four cases of ethmoid fibromata and two 
ethmoid haemangiomata. 

Nasophar 3 'ngeai tumours, whether simple or malignant have been 
commoner causes of proptosis than usually supposed, a point that 
stresses the importance of examining the nasophar 3 ’nx in cases of 
proptosis of vague causation. 

2. — The Intra-orbital category 

I included under this heading all the cases in which the causative 
lesion has started inside the orbital .cavity. . 

These were 31 in number, grouped as follows: — 

1. Inflammatory — {a) One case of amjdoid change in the orbital 
tissues round the globe, most probably secondary to chronic 
suppuration around the teeth and in the maxillary antra.- 

(6) One case of syphilitic change in the orbital contents on both 
sides, associated with enlargement of the parotid ^nd submaxillary 
salivary glands simulating Mikulicz’s disease. 

2. Cysts — (a) Intra-orbital dermoids related to the upper ej'e-lid 
region. 

(6) Retention cysts of the lacrimal gland. 

(c) Haemorrhagic cyst of the lacrimal gland. 

(d) Parasitic cysts — 2 cases of hydatids. One lying inside the 
muscle cone and one lying outside it related to the orbital floor. ' 

3. New-growths — These were the commonest in this category, 
(23 cases out of 31), 6 were simple, in the nature of fibromata, 
fibro-lipomata, rhabdo-myoma and lymph-angiomata : The malignant 

^ types were sarcomata, carcinomata, endotheliomata and one case of 
xanthoma. The carcinomata and endotheliomata were all arising 
from the lacrimal gland, the xanthoma was most probably arising 
from the tendon of the superior oblique muscle. 
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3. — Cases due to a disease of the bony wall 
' ' of the orbital cavity 

These were the least common among my group of cases and may 
be grouped as follows : — 

1. Traumatic — One case of old fracture of the left maxilla that 
resulted in a large gap in the floor of the left orbit with the formation 
of an extensive arterio-venous varix, which pressed on the left globe 
and induced proptosis on stooping down. 

2. Inflammatory — {a) Pyogenic, of the nature of osteomyelitis 
(acute and chronic) of the orbital wall. 

(6) Tuberculous abscesses, and gummatous formations of the 
orbital wall. 

- 3. New Growths — I have one case of capillary angioma of the 
frontal bone causing right proptosis, a very rare condition. 

Study of the symptomatology of these cases shows that in spite 
of varying degrees of proptosis and e 3 eball deviatioris, diplopia is 
exceptional!}' complained of. I thought at first that this may be 
because the patients were more concerned with the bulge of the eye 
but I directed their attention while being under investigation in 
hospital to the possibility of seeing double ; still this was not com- 
plained of except very rarely. Twenty successive patients were 
carefully tested, only in two diplopia was reported. 

As regards diagnosis of the underlying cause of proptosis, I should 
like to stress that pitfalls with serious consequences are ver}' likely 
unless careful history taking, systematic local and general examination 
is carried out in a routine manner, assisted by the various radiological 
and laboratory investigations. Many demonstrative e.xamples can 
be given ; I have among my cases, patients that were referred to me 
as having sarcomata of the orbit, with local clinical signs, suggestive 
of malignant disease, but simple careful histor}' taking made me 
doubtful and with systematic investigation, these cases proved to be 
infiammator}'. Inflammatory masses in the orbit may closely 
simulate malignant disease in many clinical aspects. 

I have met with few but very valuable points in radiological study 
of my cases which are worth special consideration. These are ; — 

1. The pathological lesion in middle and posterior ethmoiditis 
may spread towards and into the orbital cavity giving rise to proptosis 
at the same time not presenting any clinical evidence intra-nasally. 
Even in some of these cases X-ray examination in the classical 
positions may prove to be negative. However, if this is repeated in 
various other positions, definite radiological signs may be found to 
indicate the site of the disease in the ethmoid. I have had two 
such cases which were considered clinical!}' and radiologically 
negative for sinus disease and the cause of the proptosis was not 
then determined. Interest and patience in repeating the X-ray 
examination cleared up the diagnosis of ethmoiditis. 
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Fig. 1. is an X-ray which is very definite of left ethmoiditis with 
thickened bone was only, arrived at after repeated negative trials in 
a case of proptosis. - 

2. Comparative X-ray study of both orbits has indicated .or 
defined the site of the underlying cause of proptosis in many a case 
of obscure origin. 

I shall stress here only two points — 

{a) The presence of an X-ray shadow of the tumour mass. ' 

( 6 ) The presence of an X-ray shadow of the -primary orbital 
dilation. 

(a) With appropriate technique not only bony but also soft tissue 
masses can be demonstrated deep in the orbital cavity. I have cases, 
in which the radiologist has succeeded even in demonstrating the 
shadows of both e 3 'e-balls in normal cases. 

This fact was made use of in demonstrating tumours lying far 
back in the orbital cavity, not palpable or demonstrable otherwise, 
and is alwa3’S worth a trial. 

X-ray shadows of bony masses are well known • shadows given by 
soft tissue masses have been of two types : dense and light. 

Dense shadows when present were always diagnostic of the under- 
lying cause of proptosis. Fig. 2 is a demonstrative example of such a 
dense shadow. This patient is an old exophthalmic goitre case in 
which appropriate treatment resulted in great diminution of his 
exophthalmos with fall of his B.M.R. from ( + 45 to —7). It was 
noticed about one 3 'ear later that his right e 3 ’e-ball was again proptos- 
ing graduall 3 '. Investigations were negative as to the cause, but 
with careful radiological investigation and comparing both orbits a 
shadow could be seen in the right orbit (Fig. 2). This on e.xploration 
proved to be a rhabdom 3 ’oma, removal, of which resulted in cure. 

Light shadows show as veiling particularly over the orbital peri- 
phery. They were always found to correspond with the congested 
and oedematous orbital tissues and so the 3 " demonstrate secondar 3 t 
manifestations and not the primar}' cause of the proptosis. Fig. 3 
is an example of such a shadow. 

(b) Orbital dilatation has been seen to be produced by many extra- 
and intra-orbital lesions. For descriptive purpose may I term the 
former secondary and the latter primary dilatation. In m 3 ^ experience 
there has been no difficulty in differentiating one from the other. 

As an example of secondary dilatation I refer to the X-ray (Fig. 4), 
in which the dilatation has been demonstrable in the film to be due 
to a communication between the orbital cavit 3 '- and the dilated 
ethmoid. On the other hand X-ray (Fig-. 3) shows simple orbital 
dilatation which is not due to any communication with-neighbouring 
cavities, hence the term “ primary dilatation.” 

Primary dilatation has been found consistent with the presence 
of an intra-orbital lesion and fully justifies exploration. 






Fig. 3 


Fig. a 




Fig. 6, 
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This sign was positive in 16 cases out of 21, and was the only 
evidence of intra-orbital tumour, a case in which a deep fibroma 
was found and removed on exploration. 

It was negative in the'following cases, all' of which had other 

diagnostic signs : — , ■ , i • 

1. One case of osteoma of the ethmoid bone which was lying 

superficially and was palpable. 

One case of myoma. 

Both these gave definite X-ray shadows that were diagnostic. 

2. One case of fibro-lipoma. 

One case of ? Mikulicz’s disease. 

One case of endothelioma of the lacrimal gland. 

In these three a mass could be palpated. 

So these radiological findings maj' be of immense diagnostic value 
in obscure cases and justif)' exploration if need be. 

Therapeutic tests: have been to me of great value in certain cases 
and so I feel they deserve trial if need be. 

I had a case of a palpable mass in the left orbit firmly adherent 
to the bone and completely fixing the globe. The clinical signs were 
very suggestive of a new growth. This patient had an empyema of 
the left maxillarj' antrum with left ethmoiditis. On repeated 
punctures the eye condition improved considerably in 3 weeks. 
(Compare Fig. 5 and Fig. 6). With sinus treatment the patient was 
cured. This case demonstrates clearly the value of the therapeutic 
test (antral puncture). • 

- There are other cases who had a positive Wassermann reaction — 
anti-syphilitic treatment resulted in resolution of the eye condition 
and saved major surgical intervention. 

Exploration and biopsy has to be finally resorted to in obscure 
cases. ' . - . - 

It hasbeen my routine in an}- case where the lesion looked malignant 
on exploration to have a biopsy done before attempting to do radical 
operations. My case of amyloid disease demonstrates the, wisdom 
of this conserv'atism. In this case all the appearances during explora- 
tion were suggestive of , malignancy. If radical treatment was 
attempted straight out he would have lost the remaining bit of 
■vision in that eye, a vision that is ver}- much needed to him as he 
has a nebula on the opposite cornea. 

Even if, on exploration, malignancy is certain, biopsy alone should 
be done as it determines the type of malignant disease present ; a 
point which is of the utmost help in planning the line of treatment. 
Cyst puncture : As a diagnostic aid has been advised and carried 
^ out by many. I am of opinion that it should not be freely done, as 
aspiration of the cyst contents not only makes the operation of 
complete cyst removal difficult, but also the procedure of puncture 
in itself may spread the disease in cases of hydatid cysts and breaking 
down malignant tumours. 
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THE INFLUENCE OF INTRA-OCULAR PRESSURE ON 
THE RATE OF DRAINAGE OF AQUEOUS HUMOUR. 
STABILIZATION OF INTRA-OCULAR PRESSURE OR 
OF AQUEOUS FLOW.^^f - 

BY 

Ernst H. Barany 

I 

UPPSALA (SWEDEN) 

I. — Introduction 

The problem of the stabilization of intra-ocular pressure has 
aroused much interest. There are theories postulating reflex 
regulation of some kind or other. These have been critically 
examined elsewhere (Barany, 1946 a). On the other hand, there 
are two theories, namely those of Duke-Elder and of Friedenwald 
and Pierce, which put the burden of stabilization on the mechanism 
of aqueous outflow. 

Based on his elegant determinations of intra-scleral venous 
pressure in the dog, Duke-Elder (1926) has proposed a “ safety- 
valve action ” theory of the aqueous drainage mechanism. Accord- 
ing to this’ theory, the pressure relations between the anterior 
chamber and the drainage channels are such as to prevent any flow 
of aqueous at normal intra-ocular pressure. When the intra-ocular 
pressure is raised, however, the pressure relations are reversed and 
become favourable for drainage of the aqueous. It is obvious, that 
any drainage mechanism which permits an increase of aqueous out- 
flow with increasing intra-ocular pressure will,, in a certain sense, 
tend to stabilize the intra-ocular pressure. The efficiency of a 
mechanism in stabilizing intra-ocular pressure depends on the slope 
of the curve relating aqueous flow to pressure. If the mechanism 
is efficient, even a smah change in pressure will cause a large change 

* Received for publication, December 10, 1946. 
fThe radio-active sodium used in the experiments was kindly furnished by Prof. 
Maune Siegbahn, Research Institute for Physics, Stockholm. 
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in aqueous- outflow. Tlie “ safety-valve ” mechanism of DuUe- 
Elder is one way in which this could be realised without necessitat- 
ing a large flow of aqueous under basal conditions. 

The application of Duke-Elder's theory to other species has been 
criticised, however, from an anatomical point of view by Troncoso 
(1942) after a thorough study of the' vascular apparatus of the 
drainage angle. In view of the conclusive demonstration by Ascher 
(1942) and independently by Goldman (1946) of a continuous 
aqueous outflow in man and the proof of a considerable outflow 
under completely physiological conditions in the rabbit’s eye by 
Kinsey an-d Grant (1942) the theory- must probably be modified at 
least for these species. 

It might conceivably be possible to retain the gist of the “ safety- 
valve ” theor)' by restating it as saying that the intra-ocular pressure 
is stabilized by means of an overflow mechanism. 

If the drainage mechanism is to function as an overflow arrange- 
ment, which seems to agree with the ideas of Friedenwald and 
Pierce (1932), two conditions have to be fulfilled. First, the 
pressure in the drainage channels, as determined by the intra-scleral 
circulation, _ must be — if, not actually higher than the intra-ocular 
pressure — at least only a little lower. Second, the resistance to 
aqueous flow from the anterior chamber to the drainage channels 
must be very’ lo\v. If the drainage mechanism acts as an overflow 
arrangement, then the normal, not inconsiderable flow of aqueous is 
the result of a small driving force and a small resistance and even 
a small change in intra-ocular pressure will cause a large relative 
, change in driving force and a large relative change in aqueous flow. 

Since at present no means are known for measuring the pressure 
in the actual drainage channels nor for determining the resistance to 
flow from the anterior chamber under ph 3 -siological conditions, the 
efficacy of the drainage mechanism as a pressure stabilizer can only 
be tested by direct measurement of the influence of intra-ocular 
pressure on the rate of aqueous flo-w. 

This has been tried before by Niesnamoff (1896) and b}- Frieden- 
wald and Pierce (1932). These authors introduced cannulas into 
living e\’es and measured the rate at which normal saline entered' 
the eye at different pressures. Fora rabbit’s eye Niesnamoff found 
an inflow of 1 mm.^ per minute at 25 mm. Hg and of 5 mm.^ per 
minute at 33 mm. Hg. For dogs, Friedenwald and Pierce found 
an inflow of 5-10 mm.^ per minute at a pressure not more than 
6 Hg over the normal level of the anaesthetised dog. In 

Niesnamoff’s rabbit, the intra-ocular pressure was obviously a little 
lower than 25 mm. Hg, probabh’ about 23 mm. fjg. Thus, a 
pressure increase of about 10 mm. Hg above normal brought an 
increase of aqueous flow by about 5 mm.^ per minute. Under 
completely physiological conditions, the rate of flow in rabbits is 
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about 4 mm.^ per minute (Kinsey and Grant, 1942). On a relative 
scale, therefore, Niesnamoff found an increase of 125 per cent, in 
aqueous flow caused b}' an increase of 4i per cent, in intra-ocular^ 
pressure. A similar calculation cannot be made for the data' of 
Friedenwald and Pierce because we have no corresponding informa- 
tion about the rate of flow of aqueous, in the dog under completely 
physiological conditions. 

However, the results quoted above are open to criticism because 
the}’ were obtained with a cannula in the anterior chamber of 
anaesthetized animals, thatis on eyes under definitely unphysiological 
conditions. Moreover, the rabbit data derive from one experiment 
on one eye only and there might be species and individual differences. 
It therefore seems justified to take up the question anew. I have 
therefore used a new method to obtain an idea of how rapidly the 
aqueous outflow changes with a change in pressure in eyes which 
have not been subjected to any trauma whatever. Unfortunately, 
the method does not permit a study of the functional relation over a 
large range of pressure but only gives the slope of the curve in the 
vicinity of the normal equilibrium. However, this is the most 
interesting region from the point of view of physiological regulation. 


■II. — Experimental part 


The principle of the method used is the following: 

Under equilibrium conditions the composition of the aqueous is 
constant. This means that per unit of tim'e, the same net amount 
of any substance as enters the anterior chamber will have to leave 
it by means of aqueous outflow or by diffusion. If diffusion plays 
no part the equilibrium condition is ^ 

Net rate of entrance of substance = 

(concentration C,, of substance) X (rate of flow of aqueous F^)- 
If we now change the equilibrium level of the intra-ocular pressure 
of an eye by some non-traumatic intervention, the corresponding 
rate of aqueous drainage Fi can be obtained from the relative change 
in rate of entrance of a substance and the relative change in its 
equilibrium concentration. 


Fi Ei/Eo 
Fo ■" Cl/ Co ■ 


( 1 ) 


Thus, the experimental problem consists in finding a suitable noo- 
traumatic way of changing the intra-ocular pressure and a suitable 
substance. Then the related changes in intra-ocular pressure, 
equilibrium concentration and net rate of entrance of -the substance 
are determined. 

In the experiments to be described, the change in equilibrium 
levels was brought about without touching the eye proper by uni- 
lateral closing of the common carotid artery in rabbits. A very large 
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number of experiments on unanaesthetized animals have shown that, 
on an average, this reduces the mean blood pressure in the ophthalmic 
artbries bv about 30-40 mm Hg from the normal level of about 100 
and the intra-ocular pressure by about 4 mm Hg from the normal 
level of about 30. The pressures assume new levels which do not 
change appreciably from 10-20 minutes after closin^^of the vessel to 
24 hours after the operation (Barany 194Ga, cf, 19476), 

Carotid closure may appear to be a rather indirect way of changing 
the intra-ocular pressure. It has the quite invaluable advantage, 
however, of leaving the other eye unchanged and usable as a control. 
The test substance used for the studies was the radio-active sodium 
■ isotope Na (24). As Kinsey and Grant (1942) have shown, there is 
no significant diffusion exchange of sodium between aqueous and 
blood, sodium enters by secretion and leaves by a process of flow. 
Consequently, this substance is especially suited for our purposes.* 
Aqueous samples can be obtained under.topical anaesthesia but it 
is much easier and safer to use general anaesthesia. The question 
then arises, whether the drug used, allyl-isopropyl barbituric acid, 

- NumaU Roche, might influence the relevant relations between levels 
of concentrations and pressures. In order to avoid possible pitfalls 
here, some of the experiments to be described were made with intra- 
peritoneal administration of Numal. In these cases the animals had 
been under the influence of the drug for up to two hours when the. 
aqueous was withdrawn.^ In other experiments, the drug was given 
intravenously only 5, minutes before the corneal puncture. There 
was no noticeable difference between the results. The pressure effect 

' The fact that radio-active test substances in the body fluids can be detected by- 
means of counter arrangements outside the body suggests the following possibility 
for studying the rate of aqueous exchange in the intact eye : By means of a suitable 
time schedule of injection (if necessary controlled by continuous observation of the 
plasma concentration with a counting rate meter) a practically constant plasma 
level of a test substance could be maintained from the very start. The test substance 
preferably should be a radiator of not too penetrating corpuscles. A counter 
arrangement subtaihing a small visual angle " and equipped with suitable filters 
could then be arranged to measure radiation practically exclusively from the cornea 
and the superficial layers of the aqueous. . The accumulation of the test substance 
in these two compartments could thus be followed. The fluid exchange of the cornea 
is slow and the total electrolyte content relatively low. Therefore, the initial slope 
c of the accumulation curve would certainly depend almost exclusively on the rate 
of accumulation of radio-active substance in the aqueous and thus be a measure of 
_ the rate of entrance of the test substance in arbitrary' units. After a certain interval, 
the aqueous concentration would have reached an equilibrium level. If the corneal 
concentration were still sufficiently low, the radiation from the eye at this juncture 
would exprep the equilibrium concentration c of the substance in the saine arbitrary- 
units as the initial slope c. The quotient c/c would then be a measure of the rate 
of aqueous exchange, showing directly how large a fraction of the test substance is 
exchanged per unit of time. It is possible that the amount of radiation corning 
from the substance of the cornea will no longer be negligible when the aqueous 
equilibrium is reached. This would hamper the application of the method to human 
eyes, if no method is found for isolating the comeal radiation. In animal experi- 
ments, the activity of the cornea could be determined separately after removal. 

The author is engaged in the construction of equipment necessary for experiments 
along these lines. 
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of the carotid closure has not been studied as extensively under 
Numal as in the unanaesthetized state, because it is much more 
difficult to tonometrize under Numal. The rabbits often develop 
considerable nystagmus and with our standardized technique, the 
flaccid animals are more difficult to handle. Enough measurements 
have been made, however, to allow the statement that on an average 
carotid occlusion gives about the same pressure drop under Numal 
as in the unanaesthetized state. The normal intra-ocular pressure 
is about 5 mm Hg lower under Numal. 

The equilibrium concentration of Na*^^^ in the aqueous after carotid 
occlusion was determined in 12 rabbits. One common carotid was 
ligated and an intra-peritoneal injection of Na^"'*' given within 2 hours 
afterwards. After about 15 hours, an ample time for equilibration, 
samples of aqueous were drawn from both eyes and the activity of 
the samples determined with a conventional counter arrangement, 
with a capacity well above the activity of the samples. At least 
2-3000 impulses were counted, the counting error thus is about 2 
per cent. Tonometry of the eyes was not performed in order to 
avoid every trauma. 

Some of the animals which had received Numal intra-peritoneally 
needed a few supplementary drops of ether and were moreover given 
one drop of 0*4 Diocain Ciba topically immediately before the para- 
centesis. Details of technique have been described elsewhere 
(Bdrany 1947c). The last animal in the intra-peritoneal group died 
a few minutes before the aqueous was aspirated. It is included in 
the table all the same, since there is little reason to expect the 
equilibrium to change during the first minutes after cessation of 
breathing. 

The result is summarized in table I. 

The table shows that there was almost no difference between the 
sodium content of the aqueous on the side of the closed carotid and 
that of the control eye. The mean ratio is 0'99. The kind of 
anaesthesia obviousl}’' pla3'-ed no rdle. 

There seems to be on!}'’ one systematic source of error which 
could play a part in this result, namelj' contamination of the aqueous 
with plasma. It is well known that the reduction in intra-ocular 
pressure caused by a corneal puncture leads to a capillary dilatation 
and the formation of piasmoid aqueous. When drawing aqueous - 
samples one tries to avoid contamination with newly formed piasmoid 
aqueous by avoiding contact with the iris, by not emptying the 
anterior chamber completely, by using only very gentle aspiration 
and by working quickly. All the same, some slight admixture of 
plasma might easily occur. We know that at equilibrium in the 
normal eye, the sodium concentration in the aqueous is about 90 
per cent, of that in the plasma. Assume that the aqueous withdrawn 
from a normal eye is contaminated with 10 per cent, of plasma. A . 
simple calculation shows that this will increase the sodium content 
of the aqueous hy 1 per cent. 
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Table 1 

The influence of unilateral carotid occlusion on the equilibrium 
concentration of radiosodiiiin in the aqueous humour. 

All activities are corrected for radio-active decay. They have been 
made comparable by multiplication by the body weight of the animal, 
because all animals received the same dose of radiosodium. The blood 
pressures were obtained by means of an ear capsule about 2+ hours after 
the withdrawal of aqueous and about 40 hours after ligation of the 
carotid. 


Animal ' 
N;r i 

Body 

weight 

kgm. 

; Aqueous, counts per minute per 

0 1 ml, multiplied with body : 

weight , 

Mean 

blood 

pressure. 

.Anaesthesia, 
Numal mi/kgm 

’ Occluded 

Control 

' Occluded 1 

1 Control , 

Occluded 
Control i 

1 

10 ; 

2‘0 

766 

790 

■ i 
i . 

! 0’97 

0’49 , 

t 

0‘6 i.v. 

12 ; 

1 

1-9 

1010. 

1065 

i 0-95 

0-53 ; 

0'6 i.v. 

13 ‘ 

2-0 

915 

928 

i .0‘99 1 

• 1 

,0‘48 , 

0‘6 i.v. 

14 

' 2T 

767 

734 

' 1'04 ! 

1 

1 

- 0'57 

1 

0'6 i.v. 

15 

: .2T 

820 

835 

■ 0'97 

I 

1 0'60 

0’6 i.v. 

16 

17 

. 795 

843 

1 0'94 

i 

0’43 ' 

O' 6 i.v. 

18 

2’3 

798. 

829 

' ■ 0’96 

071 1 

0'65 i.p. 

19 

1‘9 

880 

911 

: 0'97 

OHS 

- 0'65 i.p. 





* • 

! 

-}-0'15 i.v. 

20 

2"2 

959 

943 

, 1'02 

0'69 

O' 65 i.p. 

21 

' 2T 

890 

870 

roi 

j OHS 

0'65 i.p. 

23 

2-5 

790 

809 

0'9S 

j 0'56 

0‘65 i.p. 

24 

, -5 

i 

; 848 

815 

ro4 

1 

; dead 

0'65 i.p. 





' 0'987 

i 

! 0‘547 



. ow, as IS well knoryn (Wessely- 1908), plasmoid aqueous is less 
easily formed on the side of the closed carotid, where the blood 
pressure is much lower. Therefore, on an average this source of 
error will tend to increase the sodium concentration predominantly 
in the control eye. Some part of the slight difference between 
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experimental eye and control eye found might depend on this source 
of error. • , , 

This result, that carotid occlusion hardly or not at all changes the 
equilibrium concentration of sodium in the aqueous is in excellent 
agreement with similar experiments previously made concerning the 
total osmotic pressure of the aqueous (Baran}’ 19466, 1947d). In 
29 experiments on 22 animals, using the Hill-Baldes’ thermo-electric 
vapour tension method, it was found that carotid occlusion changes 
the osmotic pressure of the aqueous by less than a fraction of one 
per cent. As sodium chloride is responsible for the absolutely 
dominant part of the osmotic pressure of the aqueous, the result can 
hardly imply anything other than that carotid occlusion does not 
change the'sodium chloride concentration. 

Thus we have found that in equ. (1) Ci = Co. But then the 
expression degenerates into 

Fi gj El 
Fo ~ Eo 

It is interesting to note that, because Ci = Co, the same relation 
would hold even if sodium had entered by diffusion instead of 
secretion. 

Thus, the constancy of the sodium concentration shows that the, 
relative change in aqueous outflow caused by carotid closure must 
be very nearly equal to the relative change in rate of entrance of 
sodium. . ' ' 

How large, then, is the change in rate of entrance of sodium 
caused by carotid occlusion ? With the aid of the result just arrived 
at, this can be deduced from previous measurements by the author, 
made for a different purpose (Barany 1946c, 1947c). 

In these experiments, Na (24) in the form of 5 ml. of normal 
saline was injected into rabbits intra-peritoneally. One carotid of 
the animals had been closed a few hours earlier. After 40-60 
minutes, aqueous samples were withdrawn and the activities measured. 
At this stage, the Na (24) content of the aqueous is still far below 
that of the [jlasma. The figures obtained would therefore be almost 
direct measures of the rates of entrance of Na if the rate of aqueous 
outflow had been constant. But,' as carotid occlusion reduces the 
intra-ocular pressure and the rate of aqueous drainage, an)’ reduction 
in rate of entrance ■ caused b\' carotid occlusion will be partly 
compensated for by the concomitant reduction in aqueous drainage. 
Consequenth^ a correction factor has to be applied. This can- be 
derived as follows : 

The experiments were made under the same conditions as these of Kinsey, Grant, 
Cogan, Livingood and Curtis (1942) on which the theoretical treatment of Kinsey 
and Grant (1942) is based. Therefore, equ. (10) of these latter authors which fits 
their sodium data should be applicable to ours too. The equation is 
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Here, c. is the radio-sodium concentration in the aqueous, 

, c' the equilibrium concentration in the plasma, 
kj the co-efficient of rate of entrance, 
k' the co-efficient of rate of exit by aqueous flow, 

1/k) the time constant of the equilibration process between the intra-pentonca! 

' depot and the blood, 

t( "the time after intra-peritoneal injection of the sodium salt, 

V the volume of the anterior chamber. 

The numerical values of the constants are as follows ; k' was found by Kinsey and 
Grant to be about -5 mm.’ per minute in the normal rabbit's eye, \- is about 250 mm.’ 
and tj in our experiments was about 50 minutes. For k, we can pet a value from the 
plasma concentration curves of Kinsey ct <j/., which show full concentration after 
20-30 minutes. This time thus is about 3 time constants long and k, consequently 
is about OT-0'2. 

Now„what we want to know is how a proportionally equal reduction in the rates 
of entrance E and of exit k‘ influences the concentration c„ as compared with the 
other eye of the same animal 'where k., and k' are uncharged. 

If the above numerical values are inserted and the expression is evaluated by 
series expansion including the fourth order terms the following figures are obtained : 
Reduction of rates k., and k' in per cent, of the normal 10 20 

Reduction of concentration c. in per cent, of the normal 7'3 15 
This result is obtained with k, = O'l. If the npper limit k,“0'2 is used instead, 
the figures become 7'0 and 14'5. On the other hand, if the fifth-order terms are 
included, .the figures increase by a few tenths of one per cent. 

The result ol the calculations shows, that under our conditions of 
experiment, the relative reduction in the rate of entrance of sodium 
is reflected in the scale of 3:4 in the reduction in concentration 50 
.minutes after the- injection. This knowledge allows us to make lise 
of the concentration ratios between experimental eye and control eye 
obtained in the previous study. These ratios were 

• , 0'71, 0-92, 0-93, 0-93, 0'96, 0'98, 1'03, 1*22 

The extreme values are without doubt the result,of contamination 
with plasma, which in these experiments had an activity at least 
twice as high as the aqueous. The mean ratio is 0'96 and the median 
0'95. The reduction in concentration caused by carotid clamping 
is thus about 5 per cent, or probably less because of the' systematic 
error discussed before. .Applying the correction factor to this value, 
we find the reduction in rate of entrance of sodium to be about 7 
per cent. .4nd now we have the answer to our problem, because, in 
Hew of the constancy of the equilibrium concentration, this figure 
must also ver}’ nearly represent the reduction in aqueous outflow 
caused by carotid occlusion. 

The remarkable thing about this figure (7 per cent.) is that it is so 
small. Even if various errors of estimation have co-operated to give 
too small a value, this result certainly does not support the idea of 
an overflow mechanism in the intact'' rabbit’s eye. An intra-ocular 
pressure drop of 10-13 per cent, should have given a much more 
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pronounced reduction in aqueous outflow if an overflow mechanisrri 
had really existed. The discrepancy is even more striking if one 
considers the reduction in driving hydrostatic pressure head instead 
of intra-ocular pressure. According to Seidel (1923), the pressure 
in the episcleral veins is about 9 mm. Hg in, the rabbit. Thus, the 
hydrostatic pressure in the aqueous drainage channels cannot be less 
than, say, 10 mm. Hg. The pressure head for aqueous outflow is 
thus certainly less than 20 mm,. Hg in the normal eye and carotid 
closure causes a reduction amounting to certainly more than 20 per 
cent. Still there is only a small reduction in aqueous outflow. 

III. — Theoretical part 

A discrepancy of the magnitude found between the change in 
aqueous flow and in the pressure liead must have an explanation. 
There seem to be two possibilities. , . 

The first is that in our experiments, the rate of aqueous outflow 
was influenced, not only by the change in intra-ocular pressure but 
also by the change in arterial blood pressure as such. If the pressure 
in the drainage channels were directly dependent on the arterial 
blood pressure to an)' appreciable degree, a reduction in arterial 
pressure could conceivably increase the pressure head between the- 
anterior chamber and the drainage channels and thus partly compen- 
sate for the reduction in intra-ocular pressure. It seems improbable, 
however, that this mechanism is very important. The drainage 
channels are venous vessels, the pressure of which is only dependent 
to a very slight extent on the arterial blood pressure. In so far as 
there is a small dependence, however, this mechanism could explain 
part of the discrepancy. 

The other and more probable explanation is that the force which 
causes the outflow of aqueous consists of two parts, one of them a 
hydrostatic part which changes directly with the intra-ocular pressure 
and the other one an osmotic part, which is more or less constant. 

The idea that osmotic forces play a part in the mechanism of 
Schlemm’s canal originates from Friedenwald and Pierce (1932). 
Troncoso (1942) assumes that the drainage vessels of the sub-primate 
eyes, the trabecular veins, contain flowing blood which osmotically 
attracts aqueous humour. In animals, Friedenwald and Scholz 
(quoted Friedenwald 1940,1942) have demonstrated “ plasma and 
some red blood cells in the vessels which formed the base of the 
sclero-corneal trabeculum ” after freezing the anterior segment of the 
eye with liquid air. The present findings indicate the existence of a 
constant absorptive force besides the changing hydrostatic one.- 
There is thus every reason to consider how the mechanism of aqueous 
drainage will behave if the movement of the aqueous is the result of 
a combination of the two forces working in the same direction. The 
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histological findings of Friedenwald and Scholz indicate that atten- 
tion should be given to the possibility of a considerable dilution of 
the plasma in the relevant vessels. 

The veins of the filtering angle, which are supported by scleral 
strands, are, as far as the author is aware, the only minute vessels 
of the body which need not collapse as soon as the e.xternal pressure 
e.\'ceeds the internal. Consequently, in these vessels, the osmotic 
pull of the plasma colloids and the hydrostatic push can co-operate. 
This fact allows higher driving forces for fluid absorption than else- 
where and dilution of the streaming plasma by absorbed fluid should 
consequently more easily become evident. 

Consider such a vessel. If it were completely filled with blood, 
the situation would be simple. The driving force behind the passage 
of aqueous humour would then be the sum of the hydrostatic pressure 
_difference and the colloid-osmotic attraction of the blood plasma. 
^Ho\vever, the blood in the vessel is not pure:- it becomes more or 
less diluted by aqueous humour when it absorbs the efflux from the 
anterior chamber. This reduces the osmotic attraction along the 
path of the blood through the- vessel. 'When the intra-ocular pressure 
riseff and more aqueous, humour 4s forced out hydrostatically,' this 
dilution will become greater and the colloid-osmotic attraction con- 
sequently smaller. When the intra-.ocular pressure falls, the blood 
in the vessel becomes less diluted, and the colloid-osmotic attraction 
for aqueous humour rises. Plainly, we have here a mechanism that 
tends to keep the flow of aqueous humour constant, the direct 
opposite of an overflow mechanism. The degree of constancy 
achieved is clearl}- dependent on the rate of the blood stream through 
the vessel. When there is no blood supply at all, the colloid-osmotic 
factor disappears. The rate of efflux of the aqueous humour will 
then be in direct and simple proportion to the hydrostatic factor; 
there will be no stabilization of aqueous flow. When there is a verj’ 
rapid flow of blood, the converse will be found — i.e., a constant and 
fairly high osmotic attraction, which admittedly reduces the relative 
importance of the variable hydrostatic factor, but on the other hand 
does not stabilize the .flow of aqueous absolutely. The stabilization 
tendency only appears in intermediate cases, but here the quantitative 
relations become so complicated that they cannot be treated in words. 
I have therefore made a mathematical calculation of how the fluid 
exchange over a vessel wall behaves, taking into account the change 
of the colloid-osmotic pressure which the plasma undergoes when it 
flows through the vessel. 

I have not been able to find any previous treatment of this problem, 
which is one of general physiological interest. This may possibly be 
because the general case of the problem leads to a differential equa- 
tion which cannot be solved exactly. The difficulty arises if one 
tries to pay regard both to the osmotic conditions varying along the 
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vessel, and to the variations in the hydrostatic lateral pressure along 
its course. As we are dealing with a venous vessel with relatively 
large surface and cross section a first approximation can ignore the 
differences in lateral pressure which may exist between different 
parts of the vessel : these can only be very small in relation to the 
other active-forces. We therefore assume that there is the sarne 
hydrostatic pressure in the whole vessel as far as this comes, into 
contact with the aqueous humour. 

Thus, we consider a linear vessel, through which blood flows. The 
lateral pressuie in the vessel is everywhere equal to p,.. The colloid- 
osmotic pressure po is a function pof/) of the position 1. On entering 
the vessel po = po- Outside the vessel there is aqueous humour 
under the intra-ocular pressure of p,. (It is in relation to the aqueous 
humour that the colloids have the osmotic pressure of p^ — by this 
definition, we avoid most of the complications that might arise from 
considerations of Donnan effects). The blood streams into the 
vessel with the volume rate of V, for plasma. During its passage 
through the vessel it takes up a certain volume of aqueous huniour, 
partly by osmotic attraction and partly by hydrostatic filtration. The 
volume absorbed per unit of length and time, the specific absorption 
rate, will be called a. It is a function of 1. The quantity absorbed 
in the vessel up to a point / is called j 4. We then have 


I 

4 = f ad/ and 


dA 

dl 


At the point /, the plasma has alread}' been diluted to a certain 
degree. If there has been complete mixture, the degree of dilution- 
is V,/(V,-f4). The diluted plasma has a lower colloid-osmotic 
pressure. We \vill assume for the sake of simplicity that the pressure 
is proportional to the concentration.’ This is not strictly so. and 
rve shall' be discussing what the simplification implies. On this 
assumption, however, the colloid-osmotic pressure at -the point/ 
will be 

■ _ ■ Vi 

Po - Po • y 

The hydrostatic pressureThead is everywhere pj — p,.- 
Let us express the hydrostatic driving force in terms of the ' 
colloid-osmotic pressure of the undiluted plasma, po and define a 
relative hydrostatic pressure y as 


-, = El 




In the normal eye, y canriot be much larger than about I'Oor' 
much less than _0. 
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d>l ' . . 

The specific absorption rate a — JS the product of the driving 

force and the specific filtration capacit)- of the vascular vail, g, at 
the point/: 

d4 V- a, - . i \ ' 

« = ^ = g(p.y + P. 

, The integration of this differential equation using the boundary 
conditions (l=o, A=o), gives 

Po/gd/ = i yA - Vi ln(l + 

On the left we have the absorption rate for aqueous humour 
which the vessel would have had for purely osmotic reasons if it 
had been filled with pure plasma. We will call it O. We express 
the true absorption A and the plasma flow V, in O as unit . 

A =a • O ; Vj=y • 0 

Insertion of this and rearrangement finall}’ gives the relation 
sought, even if only implicitly, between relative absorption rate, a, 
and relative hydrostatic pressure, y. As parameter we have v„ the 
relative plasma flow : 

cr = y + ^ • In (l + - • t~^) 

. y \ . T, 1 + // 

For 7=0 this expression is indefinite. The' limiting value, 
however, is : ■ 

, — V^,' + 2v, — Vj 

- The equation cannot be evaluated e.xactly for other %'alues of y. 
Fig. 1 shows.a number of solutions for different parameter values, 
obtained by graphic and numerical approximation. This has been 
taken to a point where the errors of the single ordinates do not 
exceed some few per cent. 

The result of taking plasma dilution into consideration is visible 
in two properties of the graphs of Fig. I. 

the whole level of the curves, inclusive of the intersection 
ordinate axis, is dependent on the rate of plasma flow, r,. 
Vithout plasma dilution, they would all start at rr=l'0 for y = 0. 
econdl}’, the slope of the curves is smaller than TO and especially 

- small in certain pressure regions, where an inflection occurs. If 
there were iio plasma dilution, the slope would have been 1‘0 ever}'- 
where. This now only is the case for ^, = 0 and co . 

The smallest slope is found at the initial part of the curve for the 
smallest plasma flow. v.= 0'01. Here, consequently, the highest 
degree of absolute stabilisation of aqueous flow by the “ dilution 
mechanism occurs. The slope is only 0’7 and is even less for 



172 


Ernst H. Baranv 

negative y and smaller r\. With higher rates of plasma flow, the 
corresponding region, which is visible in the higher cun'esasa small 
inflection, is displaced towards higher y values and become less and 
less important. 



The rate of fluid absorption by a vessel under combined osmotic and 
hydrostatic influence. 

Abscissae; 7 = relative hydrostatic pressure head; 

Ordinatae • a - relative rate of fluid absorption. 

Parameter : V, — relative rate of plasma flow through the vessel. 

For 7>0. the osmotic and hydrostatic forces co-opeiate, for 7<0 they oppose each 
other. All the curves intersect at rr = 0. 7 = ~ 1 0- Consequently the slope gradually 
decreases towards the left. The curve for v, = O'OOl is steeper than that' for 
V, “ O'Ol in the interval shown. 

In Fig. 1 the reduction of slope caused by the "dilution effect” 
appears not to be ver}' important except in restricted regions and at 
low ratesnf plasma flow. However, in the derivation of our formula 
we have neglected certain factors which certainly will increase the 
“ dilution effect ” considerably. 

First of all, we have assumed that the colloid-osmotic pressure 
sinks in proportion to the degree of dilution of plasma. As a matter 
of fact, it sinks considerably more (see Meyer 1932 for references 
and discussion)". This naturally increases the dilution effect. 

Furthermore, we have assumed that complete mixing between 
plasma and aqueous takes place in the vessel.' This is not quite 
impossible, but on the other hand it is very probable that a certain 
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decree of stratification occurs at higher rates of aqueous fiow, so 
that the fluid actually in contact with the vessel’s wall is more 
dilute than the bulk of the fluid. This would be in agreement with 
the observations of Ascher and Goldman on man, where stratifica- 
tion of the blood and aqueous in episcleral vessels has been directly 
observed. A mechanism of this kind would materially increase the 
“ dilution effect.” 

Finally and this is probably the most important point, we have 
treated only one vessel. ‘ Let us consider the situation if there are 
several vessels connected “ in parallel ” in the electrical sense, at 
var 3 ’ing depth in the sclera. A considerable influ.v of aqueous into 
those who are most accessible will deflect the blood stream into 
other vessels which have less contact with the aqueous. The plasma 
in the most accessible vessels will then be even more diluted than in 
our calculations, with a corresponding reduction in osmotic pull and 
a tendencj' towards absolute stabilisation of the rate of aqueous flow. 

Until now, we have discussed- the matter with regard to the 
absolute amount of aqueous flow and the stabilisation of this absolute 
amount. With respect to the regulation of the intra-ocular pressure, 
however, the relative variations of aqueous flow with changing 
intra-ocufar pressure are more important. Summarizing the situa- 
tion from this point of view we find the following : 

{a) If the plasrna flow through the trabecular veins is considerable, 
there is possibly not much absolute stabilisation of aqueous flow but 
instead a considerable “ basal ” flow even at zero hydrostatic pressure 
head. This results in a considerable relative stabilitj' of aqueous 
flow in spite of changing intra -ocular pressure. 

(6) If the plasma flow through the trabecular veins is small, there 
probably is only a small ” basal ” flow at zero pressure head but 
instead a considerable absolute stabilization of aqueous flow. This 
also results in a considerable relative stability of aqueous flow in 
spite of changing intra-ocular pressure. 

Thus we find that the existence of an osmotic factor in the aqueous 
outflow mechanism reduces the efficiency of the drainage mechanism 
in its role as a stabilizer of intra-ocular pressure in several ways. 
The osmotic factor both absolute!}' and relatf%’ely reduces the rate of 
change of aqueous flow' with pressure, it tends to keep up a constant 
flow of aqueous. 

The theor\ given thus explains the experimental findings presented 
in the previous section at least qualitatively. Moreover, it is in 
excellent agreement with some findings by Friedenwald and Pierce 
(1932). These authors obsen-ed, that if the rate of inflow of saline 
into a dog’s eye is plotted as a function of pressure, the curx-e shows 
a definite inflection where the increase in flow per unit pre=sure 
increase is much smaller than at higher and lower pres=:ure= '^ome 
of their results are reproduced in fig. 2. There can hardly be any 
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doubt that this behaviour of the curve is due to the plasma dilution 
mechanism discussed abcu’e. ' . 

In the experiments of Friedenwald and Pierce, the normal intra- 
ocular pressure is stated to have been 3-10 mm. Hg below the 
beginning of the inflected region. A pressure drop of this magnitude 
could easily be caused by the general anaesthesia. Moreover, the 
intra-scleral venous pressure could have been higher -during anaes-' 
thesia. It seems not impossible, therefore, that in the unanaesthetized 



The rate of inflow of saline into the eyes of anaesthetised dogs. From 
Friedenwald and Pierce (1932). 

dogs, the intra-ocular pressure was high enough. to allow the drainage 
mechanism to operate in the inflected region, where aqueous flow is 
stabilized. The results obtained above for the normal rabbit’s 
eye may perhaps indicate that this holds "for the rabbit too. 

How the situation is in man remains to be seen. The results of 
this study are not directly applicable to man, who has no trabecular 
veins. Friedenwald (1936) has made it seem ver^r probable that the 
aqueous in the canal of Schlemm is mixed with a certain amount oi 
plasma derived from special arterial connections. On principle, 
therefore, a similar kind of dilution mechanism could very well 
operate in the canal of Schlemm too, keeping the flow of aqueous 
more or less constant and decreasing the pressure - stabilizing 
properties of the drainage mechanism. 

IV.— Concluding remarks 

We have how arrived at the end of this investigation. Starting 
with the expectation of finding pro,perties of the aqueous drainage 
mechanism which might be useful in stabilizing the intra-ocular 
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pressure, we have arrived at quite the contrary' result. Experimental 
as v.’ell^as theoretical findings point to the existence of a mechanism 
which, far from being suitable for stabilizing the intra-ocular pressure, 
is suitable for stabilizing the rate of flow of aqueous instead. What 
kind of physiological function could such a mechdnism fulfil ? 

'The answer lies near at hand if we once stop to consider the^ 
aqueous as merely something that causes intra-ocular pressure. The 
aqueous is the blOod of the lens. What we have stumbled upon is a 
mechanism bj'' means of which a fairh'^constant circulation of aqueous 
could be maintained in spite of the changing intra-ocular pressure. 

In the “ architecture of bodth' function,” a hierarchy' of regulations 
exists. We have a -regulation of blood pressure by' the baroceptors, 
but this regulation is subordinated to the need for adequate blood 
flow through vital and working organs. In case of conflicting 
purposes, the blood pressure regulation just gives in. 

This simile may be extended to the eye. There is possibly' a 
regulation of the intra-ocular pressure to which the drainage 
mechanism could possibl}’ contribute. But this regulation seems to 
be subordinated to the need for a constant aqueous flow, which gives 
the lens a constant environment. In the cataracts which accompany 
, various disturbances of intra-ocular pressure and aqueous flow we 
see what may' perhaps be the result of overtaxing this mechanism. 
In fact, it is tempting to go even further: might not the glauco- 
matous pressure rise be considered, at least in some cases, as an 
adaptation, securing an adequate circulation of aqueous in face of 
impaired drainage facilities ? 


Summary 

1. A new method of study'ing the dependence of aqueous outflow 
on intra-ocular pressure in the completely’ intact ey'e is described 
and applied to the rabbit. It is based on determinations in the 
aqueous of equilibrium concentration and rate of entrance of a 
substance at different levels of intra-ocular pressure. 

2. Unilateral carotid occlusion does not change the equilibrium 
concentration of -radiosodium. This, shows that the change in 
aqueous outflow caused by' the operation and the concomitant eye 
pressure drop is proportionally equal to the change in rate of 
entrance of radiosodium into the aqueous humour.' 

3. Unilateral carotid occlusion reduces the rate of entrance of 
radiosodium into the aqueous humour by only’ about 7 per cent., 
probably somewhat less. This shows that the reduction in aqueous 
outflow is percentualh' smaller than the reduction in intra-ocular 
pressure and hydrostatic pressure head. Thus, there must be 
some kind of relative stabilization of the rate of aqueous flow. 

4. The influence of the hydrostatic driring force would be less 
if osmotic forces participated in the aqueous drainage mechanism. 



1V6 


Ida Czukkasz 


Mathematical treatment of fluid absorption by a vessel under com- 
bined osmotic and h}'drostatic action shows that if the diluting effect 
of the absorbed fluid is not insignificant, a certain absolute as well 
as relative stability of fluid absorption will obtain, in spite of changes 
in the hydrostatic pressure relations. 

5. The results indicate the e.xistence of an aqueous drainage 
mechanism which tends to keep the rate of aqueous flow constant 
even at the expense of the stability of the intra-ocular pressure. 
Such a mechanism could be significant from the point of view of 
the lens. 
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A CASE OF BILATERAL GENUINE IRIS-ATROPHY* t 

BY 

Ida Cyukrasz, M.D. 

A lady, aged 24 years, came to the clinic complaining of intoler- 
able headache and bad vision of the right eye. The left eye 
was always blind. Clinical findings : sight of right eye finger 
counting 1 metre, — S'O U =1/3 ; left, no light perception. Pressure 
on both sides 56 Hg mm. Right eye: eccentric pupil directed to 
3 o’clock, roughly triangular in shape reaching almost to the iris-root. 
Pigment border nasall}' below and above is intact. Iris tissue very 
atrophic, the iris-frill can be seen onl}' above and below. Temporally 
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there is a big defect from S-11 o’clock extending to the angle of 
the anterior chamber. Between the hole and the pupil a 5 mm. 
iris strip is left with lack of iris-frill and pigment border. The 
defect is bridged over by two fibres of iris tissue. Some part of the 
posterior pigment layer of the iris is adherent to the lens-capsule. 
The lens is transparent, vitreous normal and so is the cornea. On 
the fundus there is a venous pulse and deep glaucomatous excavation. 
Visual field on the right side contracted, only a quadrant remains in 
the upper internal area (Fig. 1). Left eye: corneal surface slightly 
stippled. The pupil is continued to 12 o’clock in a congenital colo- 
boma but there is no defect in the ciliarj’ body nor in the choroid. 
Iris tissue atrophic, pigment border continuous with the angle of the 
anterior chamber but reduced, the iris-frill is well shown. Two 



178 


Ida Czukrasz 


holes can be seen in the region of the iris-root one at 11 o’clock, the 
other from 1-4 o’clock that includes all the layers of the iris. The 
greater defect is divided in two by a stout bundle of trabeculae. 
There is a slight iridodonesis, the lens and the vitreous are normal 
and in the atrophic disc is a deep glaucomatous excavation (Fig. 2 ). 

Regarding these findings, we could find neither macroscopic, nor 
slit-lamp evidence of previous inflammation in the left iris — an 
atypical coloboma is seen. We made the diagnosis of genuine 
iris-atrophy. 

The genuine or essential iris atrophy is a well known but rare 
disease. In the University E3'e Clinic, Debrecen, we have seen only 
two cases during the last 25 3’ears. The first was published by Prof. 
Kettes3' (Kreiker) in 1923 . He observed the alteration in a lady 
aged 41 3’ears, the other patient was a man aged 40 3-ears, in whom 
there was a bilateral iris atrophy which progressed to total aniridia. 

Regarding the genesis we were tr3-ing to find some solution. 
Clinical and laboratory e.vaminations were made for tuberculosis, lues, 
endocrine aberrations without an3’ positive result. 

Reports in the literature show in some cases that h3’per-sensibility 
of the thyroid and suprarenal glands could be proved, but this had 
no importance in the prognosis and absolute glaucoma. 

As far as we can see, an explanation of this rare disease can be 
given only by the embr3’ological d3’namics, by that regressive power 
which is able to set in motion the pupillary evolution in the fourth 
month of foetal life. The process finishes soon enough, sometimes 
even before the pupil is completed. When this happens a persistent 
pupillary membrane is the result. Exceptionall3’ a trauma or some 
other influence can regress the pupillar3’ membrane during life 
also. Kreiker’s published case is a nice example, and Wolfrum’s 
experiments seem to be able to prove this assumption too. 

We come to the conclusion that the regressive function of 
the iris is influenced b3- an inhibitor3’ factor. One 'can imagine, if m 
these embryological mechanics, in the activity of action and 
reaction, the faintest disturbance arises, the balance overturns, and 
develops, what Riger called, the d3’sgenesis mesodermalis. 

No doubt, the solution of the question will be given b3’ getting 
more insight into the embr3’ological and respectively biological 
happenings. 

From the practical point of view, the treatment of the secondar3’ 
glaucoma seems to be the most important. Ciotola, Licsko, de la 
Vega, Post, Barkan and others have done different anti-glaucomatous 
operations. Trephining and irido-sclerectomy are the most 
frequent operations. Csillag and I. Grosz do c3-clodial3'sis with 
good results. 

If we take the figures above, which show the huge defects 
in the iris the decision of cyclodialysis is obvious. There 
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is only ono question, where to make the operation, which 
part of the ciliary body shall we detach ? We decided, referring to the 
intact part of the iris, at the insertion of the inferior rectus muscles. 
Next day the pressure was subnormal (12 Hg mm.) and for half a 
year there has been no alteration in the pressure. 

.^s far as we are concerned we would propose in cases of genuine 
iris-atrophv combined ^Yith high pressure a cyclodialj'sis a tergo 
(secundum Blaskovics) at the insertion of inferior rectus muscle. 
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THE DEVELOPMENT OF MEDICAL STUDIES IN 
BRITAIN ; OPHTHALMOLOGY* 

by 

R. R. James 

Earliest Times 

English ophthalmological history may be said to start with the 
Roman occupation of Britain. From the large number of oculists’ 
stamps which have been unearthed on Roman sites we know that a 
good deal of local treatment of eye conditions by w^ay of collyria 
and ointments Avas practised at this early date. After the withdrawal 
of the legions there is a long gap in our knowledge; in fact nothing 
is known until we come to the Anglo-Saxon Leech [medical] books 
and Herbals. Here again, treatment was mainly by local appli- 
cations of infusions of herbs and the secretions of animals, such 
as gall mi.xed with honey, and even of human urine. Charms also 
played a large part and tve may sa}- that Anglo-Saxon ophthal- 
mology lias every appearance of having been largelv futile. 


The Norman Conquest and after 

1 he Norman Conquest did little to improve the practice of 
ophthalmology but the 13th century saw the beginnings of optics 

■ Reprinted by the courtesy of the Editors of the British Medicnl Bulletir 
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in Britain. Grosseteste, Bishop of Lincoln, was the teacher of 
Roger Bacon (died 1294), who proved that spherical plus spheres 
would be of use for reading in old people; while John of Peckham 
(died 1294), later Archbishop of Canterbury, is credited with the 
discovery of the use of concave refracting surfaces, and his Pers- 
pectiva Co7nmunis was for the next few' centuries the only text- 
book on optics to be used in England. 

In the year 1377 John of Arderne wrote his little book entitled 
Dc ciira oculoritui, of which manuscripts in Latin and in 15th- 
century English exist among the Sloanc Manuscripts at the British 
Museum, and in the Library of Emmanuel College, Cambridge. 
This booklet is a mere compilation of other people’s view's, much 
of it being taken from Lanfranc. English ophthalmology had, in 
fact, made very little progress since Anglo-Saxon times. 

The Sixteenth and Seventeenth Centuries 

The closing years of the 16th century saw' the publication of two 
small books dealing w'ith ophthalmology. One was Walter Bay- 
ley’s Briefe Treatise Touching the Preservation of the Eye-sightc, 
and the other a translation (probably by A. Hunton, of Newark- 
on-Trent) of Guillemeau’s Maladies de VCEil. 

Early in the 17th century Richard Banister, of Stamford, brought 
out a duodecimo of 478 pages containing five separate treatises. 
Of these the first 112 pages are Banister’s ow'n contribution, and 
this section is named Banister’s Breviary. Though he w'as an 
itinerant oculist it is obvious that Banister was a much more honest 
practitioner than the rest of his ophthalmic contemporaries. He it 
W'as w'ho first pointed out the cardinal sign of hardness of the eye- 
ball in cases of gutta serena, in this case glaucoma. The significance 
of his observation w'as not recognised, and raised intra-ocular 
tension was forgotten for the next 150 years. Banister was also 
almost certainly the author of the manuscript in the British Museum 
{Sloaiie Manuscript, 3801) W'hich throw's much light on the manners 
and customs of the itinerant charlatans of this date. Several of 
these are named, such as Luke of Erith, Mr. Surphlete of King s 
Lynn, and Henry Blackborne. The last-named is severely criti- 
cised by Banister, and it is a sign of the looseness of the times that 
Blackborne in 1605 received the Archbishop of Canterbury’s licence 
to practise in diseases of the eyes. Richard Banister must have 
been a remarkable man and has deserved w'ell of ophthalmology- 

Turberville of Salisbury (died 1696) w'as a qualified medical man 
in an age of unqualified quacks. He had a large practice and made 
a valuable contribution to ophthalmology in extracting an iron 
particle from the cornea with a magnet. Another qualified English 
physician of this time w’as William Briggs, who published the 
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OphtJicihnogTcipiiHi and the Ao'an 1 isioiiis 1 licoria. He described 
the papilla of the optic nerve in 1GT6 and, in 1684, recorded in the 
Philosophical Trausaclinus of the Royal Society a case of night- 
blindness. Dimness of vision following the administration of 
Peruvian bark in fever was described in 1681 by a general practi- 
tioner at King’s Lynn in a letter to Briggs. 


The Eighteenth Century ; Charlatinism and the Foundations 
of Modern Ophthalmology 

The 18th century was the age of ophthalmic quackery, but it saw 
the foundations of modern ophthalmology laid by such masters as 
Cheselden, Sharp and Warner. Cheselden devised the operation 
of iridotomy in the making of an artificial pupil, and Sharp and 
Warner perfected the operation of extraction of cataract, a great 
advance on the age-long method of couching [displacement of the 
cataract from the visual axis] . 

Duddell, a pupil of Woolhouse, wrote a good account of diseases 
of the cornea in 1729. Later in the century, James Ware wrote on 
syphilis in connexion with ophthalmia, and brought some order 
out of chaos in the matter of conjunctival diseases. Gataker wrote 
on the anatomy of the eye and on the use of belladonna, and Wells 
on double vision. 

The chief 18th-century ophthalmic quacks were William Read, 
Roger Grant, and the Chevalier Taylor. Read and Grant were 
illiterate*, the former was knighted by Queen Anne. The Chevalier 
Taylor was quite a remarkable person. In professional knowledge 
he was often far ahead of his time, but he practised all the arts of 
unblushing effrontery and charlatanism. He was oculist to George 
II, and his son and grandson followed in his footsteps though they 
were not of the same calibre. Eighteenth-centur}* Rovalty was 
singularly unfortunate in its oculists, as George Coats pointed out. 

The end of the century, in 1794, saw the publication by John 
Dalton of the history of his colour blindness. Thus, it will be seen 
that up to the end of the 18th century ophthalmology had not 
advanced very far, but better times were to come. 

Rational Ophthalmology displaces Charlatanism 

File year 1805 saw the foundation of *Moorfields Eye Hospital 
by J. C. Saunders, and this more than anything else struck the 
death blow to the quackery of the previous centurv. Provincial Eye 
Hospitals were founded at Exeter in 1808, Bristol in 1810, and 
•Manchester in 1814. The Royal Westminster Ophthalmic Hos- 
pital was founded by Guthrie in 1816. the Central London 

Xow ihe RoyaV London Ophihalmic Hospital. 
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Ophthalmic Hospital in 1843, the Western Ophthalmic Hospital in 
185G and the Royal Eye Hospital in the year following. The first 
course of lectures on diseases of the eye was given by Guthrie at 
the Royal Westmin.ster Ophthalmic Hospital. 

.\n earlier epoch-making date in ophthalmological history is 
1801, when Thomas Young published his paper on the mechanism 
of the human eye in the Philosophical Trausaclions. He described 
astigmatism and measured the amount of the astigmatism in his 
own eye. His table of optical constants has been only very slightly 
modified by modern research. His theory of colour vision postu- 
lated the presence in the retina of three “ fibres,” which correspond 
to the colours red, green and violet respectively. This theory was 
later resuscitated by Helmholtz and is known as the Young- 
Helmholtz theory. Young’s experiments on interference strongly 
supported the undulatory theory of light already adumbrated by 
Sir Isaac Newton and Huygens. 

Ophthalmological Literature and Societies 

The first real text-books of ophthalmology in Britain belong to 
the first half of this century. In 1830 William Mackenzie of Glas- 
gow brought out his great work on diseases of the eye. It was far 
ahead of any previous text-book on the subject and it ran to a fourth 
edition. Mackenzie was a master clinician, and was the first 
surgeon to give an adequate account of sympathetic ophthalmitis. 
Sir William Lawrence’s text-book appeared in 1833, and Richard 
Middlemore’s in 1835. Before this, Travers had brought out his 
synopsis of diseases of tne eve in 1820. It ran to a third edition. 
J. C. Saunders published a book before his untimely death, and 
did much to revolutionise the treatment of congenital cataract by 
insisting on early discission. In this he followed the practice of 
Woolhouse, an English surgeon, who was resident in Paris for 
many years in the previous century. 

Wardrop’s Essay on the Morbid Anatomy of the Human Eye 
laid the foundations of ophthalmic pathology; Tyrrell’s Diseases 
of the Eye, in two volumes, appeared in 1840 ; and Dalrymple’s 
splendid atlas belongs to about this date. 

The year 1881 saw the foundation of the OphtJiaInioIo,i’ical 
Society of the United Kingdom with Sir William Bowman as first 
president. It grew out of informal discussions in the house- 
surgeon’s room at old Moorfields, and of the Committee appointed 
to make arrangements for its foundation Sir Thomas Barlow was 
ac the time of his death the last survivor. Sir H. Lindo Ferguson 
of New Zealand is also still with us as an original member of the 
Society. The Society now has, as affiliated members, the Oxford 
Congress, founded by R. W. Doyne, the Xorlh of England 
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Ophlhalmolngical Sociclv, founded by Percival Hay and J. Gray 
Cle^S, the Midlaud and Soitlh Western- Societies, the Irish 
Ophthalmological Society, and the Scottish Ophthalmic Club. A 
volume of Transactions has been published each year -^vithout a 
break since 1881, and the series forms a rich mine of ophthal- 
molosjical facts. 

In\S57 the staff at Moorfields began the publication of the 
invaluable Ophthalmic Hospital Reports, which ran to 20 volumes. 
In 1864 J. Z. Laurence and T. Windsor began the publication 
of the old Ophthalmic Review. It came to an untimely end 31 
years later and the new Review was started in ISSl by Priestley 
Smith of Birmingham and Karl Grossmann of Mancliester. The 
Ophthalmoscope was founded by Sydney Stephenson in 1903. In 
1917 the first number of the British Journal of Ophthalmology 
appeared. It incorporates the Moorfields' Reports, the Ophthalmic 
Review and the Ophthalmoscope, and has continued without a 
break to the present day. 

Ophthalmic Instruments and Operations 

English ophthalmology has been responsible for many inven- 
tions of ophthalmic instruments. It should not be forgotten that 
William Porterfield (died 1771) devised the first optometer. Charles 
Babbage, in 1848, constructed an ophthalmoscope which left little 
to be desired. He showed it to AVharton Jones, who, alas ! did 
not realize the importance of the means of research thus placed 
at his disposal. Babbage was a mathematician, not an ophthalmic 
.surgeon, and finding that’ Wharton Jones was not interested in 
his model he took no further steps and it was left to Helmholtz to 
bring out his instrument in 1851. Tyrrell devised the iris hook 
which bears his name; Bowman a trephine for the eye-ball; ]\Iules 
of Manchester first suggested the insertion of a glass globe in the 
sclerotic after evisceration of the eyeball, and his practice was later 
modified by Frost and Lang, who inserted globes of glass or metal 
into the orbit. 

Corneo-sclerotic trephining for chronic glaucoma was first pro- 
posed by Freeland Fergus of Glasgow in 1909. In the ne.vt year 
Elliot, of Madras, improved the operation by splitting the super- 
ficial layers of the cornea in order to make more sure of tapping the 
anterior chamber, and the operation has been known bv his name 
ever .‘;ince. Herbert, of the Indian Medical Service, also made im- 
portant additions to our anti-glaucoma methods at this date. 

Stanford Morton’s ophthalmoscope was for vears the best of its 
kind, though Frost’s instrument was a close second. Frost also 
brouglu out an extremely effective model eye for teaching purposes. 
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Ophthalmology as a Speciality 

In tliL- early years of the last century npiilhalmologv was still, 
in Britain, a jiart of (ieneral Surgery ; Sir William Bowman was 
the first general surgeon to give up his surgical work at King’s 
College Hospital in order to become a pure ophthalmic specialist. 
With Ceorge Critchett, Bowman was re.sponsible for the foundation 
of this speciality, lint Critchett, and even Jonathan Hutchinson, 
were general surgeons primarilv and ophthalmic surgeons in the 
second place. 

Bowman’s name is a hou.sehold word in ophthalmology. Bow- 
man’s membrane, his jirobes, and “ stop ” needles are known 
everywhere; but it was his guiding hand which placed ophthal- 
mology as a speciality on a sure footing. Lawrence wrote on 
syphilis of the eye. Hutchin.son’s monograph on syphilitic disease 
of the eye and ear is a classic, and he was the first to describe the 
notched incisors in congenital svphilis which will always be known 
as “ Hutchinson’s teeth.” It is reputed that a French surgeon 
who visited Moorfields in the early CD’s rushed into the out-patient 
room exclaiming ‘‘ \\’here is Monsieur Hutchin.son? 1 want to 
.see his teeth.” 

Hutchinson’s main assistants were Waren Tay and Edward 
Nettleship. Tay never cared for publicity and was glad to remain 
in the background. Huichin.son’s mantle may be said to have fallen 
on Nettleship, who had a profound influence in the teaching of 
ophthalmology in his generation. 

Argyll Robertson first described the tabetic pupillary reactions 
which have ever since borne his name; and in an earlier decade 
Arthur Jacob, of Dublin, fir.st de.scribed the layer of rods and cones 
in the retina in 1819. 

One of the first atlases of the fundus was that of Liebreich who 
was ophthalmic surgeon to St. Thomas’s Hospital. He had been 
turned out of Paris at the beginning of the Franco-Prussian War 
of 1870, and came to England. There have been several good 
atlases since his day, notably that of Frost, the pictures in which 
are .still unsurpa.ssed. . 

Ophthalmic pathology has been well served by the long line of 
curators of the museum at Moorfields Hospital. Nettleship. Law- 
ford, Treachir Collins, all made notable contributions in this 
subject, but George Coats, who died in 1915, probably contributed 
more papers of lasting value than any other, with the exception of 
Sir John Parsons whose magnificent Pathology of the Eye in four 
volumes has long been a credit to British ophthalmologt'. 

For many years the importance of the state of the refraction of 
the eve was overlooked and underestimated. A case of Brudenell 
Carter’s published in the Clinical Society’s Transactions, in lS7o, 
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was one of the first to call attention to tiie importance of tiiis branch 
of work; and partlv in consequence a demand arose tor liand-books 
on refraction; among these, that of Hartridge ran through many 
editions and was deservedly popular. 

In the field of medical ophthalmoU)gy, the manual Ity Sir 
William Gowers was pre-eminent for many year.s ; its third edition 
was brought out bv Marcus Gunn who, from his experience as 
Ophthalmic Surgeon to the National Hospital. Queen Square, did 
much to advance ophthalmologv in its relations to neurology. 
Perimeters have been invented bv McHardy, by Prie.stley Smith 
and by Sir William Lister. Priestlev Smith won the Jacksonian 
prize at the Royal College of Surgeons in 187S with his essay on 
glaucoma. Few men have had more influence on their speciality 
of recent years than this celebrated Birmingham ophthalmologist. 

Ophthalmological Education 

Postgraduate education in ophthalmologv is given at the uni- 
versities and at all the great eye hospitals in London and the 
provinces. Courses of lectures which include all ancillary subjects 
such as optics, operative surgery, bacteriology and pathology are 
given during the terms, and at the same time the student takes his 
place as clinical assistant to one or more of the members of the 
senior staff in the out-patient department. If time is no objection, 
he is wise to hold the post of House Surgeon for a year or more 
at one of the Eye Hospitals. Even if he does not. he obtains a 
thorough grounding in clinical ophthalmologv, and it is this aspect 
of teaching which has produced so manv of the great names of 
British ophthalmology during the past hundred vears. Special 
diplomas notably the D.O. Oxon. (1907) and the D'.O.M.S. (1920) 
are awarded to students who pass the qualifying examinations, 
and for many years ophthalmologv has been one of a number 
of special subjects which can be taken in the examination of 
E.R.C.S. (Edinburgh). 

Preventive and Social Aspects of Ophthalmology 

Steady progress has been made during the present century both 
m prevention of blindness and in amelioration of the conditions 
of the blind. Blind pensions are now awarded, and ophthalmic 
monetary benefits under the National Health Insurance came into 
force in 192o. 

Early in its history the Ophlhalmological Society appointed a 
deputation, led by Bowman and Hutchinson, to interview the 
I lome Secretary and draw attention to the ravages caused by 
ophthalmia itcaiialoTum . It was pointed out that this affection 
is largely preventable, and it was suggested that the Registrar 
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of Births slioiilcl liMiul each person reg-isfering a birth a printed 
paper telling him what to do if the baby’s eyes showed any signs 
of inflammation. No action was taken and little was done by the 
authorities until the Mctropolilaii Asylums Board established St. 
Margaret’s Hospital in 1918 for the treatment of ophthalmia 
uconalorum, affording facilities for the admission to hospital of 
both mother and child. 'Phe Board also did good pioneer work by 
establishing, in IbO-'i, residential .schools for the treatment of 
trachoma in children, at the .same time ensuring the continuance 
of their education. 

The London County Council, at the instigation of iMr. James 
Kerr and Mr. Bishop Harman, made a notable advance by segre- 
gating partially-sighted children in special — so-called “ m 3 mpe ” 
— schools. Valuable reports on the prevention of blindness have 
emanated from Glasgow in I92G and in 1942, and from the Union 
of Counties Association for the Blind in 1932; and the Ministry 
of Health has at last .set up a Standing Committee on the Prevention 
of Blindness. 
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ANNOTATIONS 


On second opinions 

A doctor, in discussing with a friend the foibles of patients in 
general, is reputed to have said that if he suggested a consultation, 
it was because he did’nt know what was the matter, and that if he 
pooh-pooh’d the idea as unnecessary, he was afraid of showing his 
ignorance. As in a large number of cases it is impossible to be 
dogmatically sure of one’s diagnosis it is a wise plan to have a 
second opinion ; and in many cases a consultation will be of great 
help in settling the line of treatment to be adopted. An intelligent 
patient will understand the problem if it is placed before him 
squarely, and will be willing to pay the necessary fee. In the case 
of what Shakespeare somewhere calls “ a blinking idiot ” a second 
opinion is even more necessar}' in order to safeguard oneself. 

We do not mean to imply that extra advice should be proposed 
in all cases. As a general rule a straightforward case of cataract 
read}'' for operation need not be referred to anyone else. Probably 
it would be wise in cases of diabetes with cataract to have a con- 
sultation, usually with a physician, before undertaking any operation 
at all. 
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\ second opinion is often called for in cases of the more chronic 
fo^rof glauconia. It should cottaiuly 1-= 
with a wounded eye in view of the possibihU of the 
sympathetic ophthalmitis. Border line cases between ^ 

speciality and others, such as neurology and the nose and thr . 
department should have this extra advice. 

Sir William Bowman, in consultation, is said to have spokei^ 
shortly, in simple language and to have kept strictly to the point : 
and this attitude is recommended to those who have to act in t iis 

capacity. , , 

The suspicious patient may assume that his doctor and the 
second opinion are acting in collusion against him, but this cannot 
be helped. 

It is wise, if seeing a patient in his own home, to attend strictly 
to the business in hand when talking over the matter with the 
doctor who has called you in. Bearing on this point an aprocryphal 
story is that a very plain looking lady arranged for her sister to be 
secreted in an annexe to the dining room so that she could hear and 
report what the doctors said to each other about the case. When 
the door was shut (he consultant is reputed to have said “ what a 
horribly ugly patient,” to which the G.P. replied “ my dear Sir, you 
should see her sister.” 


On appointment books and appointments 


When the writer started in practice most surgeons relied on the 
appointment books supplied by Burroughs, Wellcome & Co. Their 
books were excellent, of hand}’ size, well arranged and packed with 
useful information. They were supplied in two varieties, one for 
the consultant and the other for the general practitioner. Those 
who remember the book will recall that the publishers provided a 
specimen page to show how it should be used. Out-door appoint- 
ments were to be entered in red ink, appointments at home in black. 
In our early days we often looked with eYivy on the specimen page. 
Appointments started at 9.30 a.m., and most of the spaces were 
filled up till tea time. The last entry. ” Dinner, Med. Soc. Speech,” 
always tickled our imagination. Only one hour was allotted to 
hospital visits, so we presumed that the hypothetical surgeon was 
not attached to any ophthalmic hospital. This page must have 
been prepared long before the days when eacli consultant had a 
secretary or a part share in one. When did the Victorian surgeon 
write his letters? Sir James Paget wrote most of his after dinner at 
night we are told in his life. 


We have known elderly ladies being ver\- angry at receiving 
printed appointment card. One indeed, who was stone deaf, resente 
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receiving a typed note of her appointment signed by our secretarj’. 
One friend of our’s said that he always wrote a personal note to 
every patient who wrote to him. This was on the advice of a very 
eminent Victorian surgeon, who had found that it paid to do this. 
Times have changed since the spacious days of the end of the last 
century, and nowadays nearly all appointments are made by 
telephone. 

We always considered it a mistake to try and fit more work into 
the day than we felt we could honestly accomplish. Some patients 
very much resent being kept waiting. At times, when earlier 
patients have been delayed, this cannot be helped ; but there is 
always a danger that if the surgeon be overtaxed as to time he may 
omit some part of the examination which could have been under- 
taken bad there not been a number of other patients waiting to be 
seen. 

It is a good plan to be at home for appointments only, and not to 
have people coming in in shoals in the expectation of being fitted in. 

We remember a lady who was very angry at being kept 20 
minutes for her appointment. She was so angry that she refused 
to accept our reasonable explanation, so at the end we suggested 
that she had better go awa}’ and see some one else. Her ans\yer 
was — “ I have already seen some one else and he kept me waiting 
even longer' than you have done. That is why I am so angry.” 
She was gravely ill with high blood pressure and retinal changes, so 
we made excuses for her and did what we could. 


BOOK NOTICES 


Corneal Transplantation. By B. M. Filatof. Odessa. 1945. 

Filatof published in Odessa in 1945 a book, in the first part of 
which, he describes and discusses his operation for transplantation 
of the cornea, and in the second his stimulating tissue therapy. 
The indications for the transplantation of the cornea are the usual 
ones. But the surgical technique is different. Transplantation is 
indicated in cases of thick leucomata, covering the whole of the 
cornea; the tectonic one — on partially projecting staphyloma and 
fistulae ; cosmetic one for amelioration of the leucoma, as a prepar- 
atory step to an optical one ; a reconstructive one — first proposed 
by Elschnig ; and lastly, a therapeutic one — to heal up parts of the 
cornea close to the graft — really a kind of Filatof’s “ stimulating 
tissue-therapy.” The surgical technique is different for some forms. 

Partial total transplantation (950 cases). The purpose is to form 
a transparent little window through the leucoma. A special frame 
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is applied in the eye and lace of the patient and both lids are fixed to 
it bv sutures — so that no pressure whatever is caused in the eye. 
Filatof usesretrobulbaranaesthesia, subconjunctival over the superior 
and inferior recti. He prepares a flap of the conjunctiva 11 mm. long 
and 8-lOmm. wide After that he passes stitches through the flap and 
through the superior and inferior recti ; he makes certain that the 
flap will cover the whole of the graft. .After washing the donor s 
eye first with a solution of brilliant-green (1-500) he cuts out a disc 
from the centre of the eye by a special trephine and puts the trephine 
with the disc inside it under a glass cover. On the centre of the 
leucoma of the recipient a mark is made by brilliant-green with an 
instrument and the eye is fixed by stitches through the superior and 
inferior recti and by forceps, but without causing any pressure. 
Filatof uses a trephine,' of which the important part is that its 
crown is first cjdindrical (Imm. from the cutting edge), the canal is 
hermetically closed, and so the air is compressed by the disc of the 
cornea and the aqueous after the anterior chamber is penetrated, and 
so the lens is always protected by the retained aqueous. .After 
putting a drop of 1 per cent, atropine in the wound, Filatof-puts the 
graft on the wound by pressing down the piston of the trephine. 
Then the flap of the conjunctiva covers the graft, epithelium towards 
the cornea, and the stitches are tied first the middle one and then 
the two lateral ones. Then Filatof removes the stitches from the 
superior and inferior recti muscles, then the lid fixation sutures. 
Subcutaneously he injects 1 c.c. of saline into the upper and lower 
lid to safeguard complete closure of the lids. The binocular dressing 
is changed daily. In si.x to seven days the conjunctival sutures are 
removed and the conjunctival flap excised. The same operation may 
be performed by another type of trephine with a metallic support, and 
a piece of ivory with two holes ; and a metallic screw to fit the ivorj- 
piece to the support. The idea is to introduce the ivory piece before 
trephining a hole into the anterior chamber, so that when using the 
trephine the lens is protected and there is a safeguard against the 
prolapse of the vitreous. .A lance-knife with the usual angle is used, 
but the cutting edge is only the triangular one, the straight 
one is not cutting. .After the knife cuts the cornea, Filatof first 
introduces the ivory piece, and an assistant fixes the free end of it 
by a hook. After the excision of the opaque cornea, the whole- 
instrument is removed, but the ivory piece is left inside. By moHng 
it backwards the surgeon brings its larger hole against the wound, 
inspects the interior of the eye, removes pieces of the iris or the 
capsule of the lens and again moves the ivory piece into the initial 
position. The extraction of an opaque lens is left till later on. The 
graft, prepared as in the first operation, is put into the wound, the 
flap of conjunctiva is replaced, etc., as described above. If the oper- 
ation is performed without the ivorj- piece, Filatof uses hi= 
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obturators. After trephining, the surgeon introduces an obturator, 
raises it so that the disc closes the wound, introduces the knife 
behind the obturator, then introduces the ivory -piece, removes the 
obturator and proceeds as described above. 

Post-operative complications are — keratitis and iridocyclitis and 
glaucoma (the latter 30 per cent.). Filatof uses as donors the living 
and the cadaver cornea. The cadaver eye is usually kept for a few 
days (1 to 3) at a temperature of 2-4° above zero; he does not use 
tlie eye of a person who has suffered from syphilis, or malignant 
neoplasms. 

The operation for amelioration or partial (by layers) transplant- 
ation is done by Graefe’s knife and by special knives of Filatof. 
The layers of the leucoma are cut off until iris or the pujiil can be 
seen. Then the graft is cut from a cadaver’s eye in a similiar way 
and is put into the w'ound. The rest of the operation is as described 
above. 


Cirurgia Ocular. By H. Arkuga. Roy. 8vo., pp. xxxi, -f888 
with 1218 illustrations, 119 in colour. Salvat Editores S.A. 
Barcelona: Buenos Aires. 1946. 

This is a veritable magnum opus of Dr. Amiga, who has returned 
to Spain and dates his preface from Barcelona. 

The are two ways in which a text-book on operative surgery can 
be written ; one is that in which the author describes his own 
procedures, giving little if any attention to alternative methods; 
the second is that which includes all those that custom has 
established as sound. The present work is of the latter kind though 
it is based for the most part on Arruga's own methods of practice. 

The descriptions of the various operations 'are very full and the 
admirable illustrations fully portray each step. The surgery of 
the lens occupies 131 pages and that of retinal detachment 94. The 
latter chapter is superlatively good and the fine coloured illustrations, 
of which there are a great number, add greatl}' to its value. 

Each section of the work includes a full bibliography, and that 
this is up-to-date is evidenced by the fact that several references to 
papers which have appeared in contemporary British and American 
journals of the war years are included. The book is well bound 
and w’ell printed on art paper. When, as in this instance, the 
number of illustrations exceeeds the number of pages no other kind 
of paper would have been suitable. It is a credit to its dis- 
tinguished author, and to his publishers, and to Spanish ophthal- 
mology in general, including Latin America. 

British and American surgeons would we feel sure w'elcome an 
English translation of it and we hope that the author will see his 
way to providing one. 
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CORRESPONDEN CE 


MISTER or DOCTOR 


To the Editors of The British Journal of Ophthalmology. 

Dear Sirs,— Although strictly speaking the title of Doctor should 
be confined to those who are “Doctors,” i.c. those who hold the 
degree of Doctor of a University, yet since this title is now so 
universally applied to any dulj’ qualified medical practitioner I agree 
with the writer of the annotation on the above subject that it is 
questionable whether this “ Mister - Doctor ” distinction subsen.-es 
any useful purpose now, although it may have done in the past in 
the days when the Surgeon was a sort of “plumber” called in by 
the Physician to do a piece of technical manual work. 

As I see it the chief disadvantages of the use of the term “ Mister” 
as applied to a Surgeon are: — 

1. It is confusing to the lay public. 

2. It is confusing to our medical colleagues in other countries. 

3. It “ covers ■’ the “ unqualified ” medical practitioner, for how 
can the layman easily distinguish (if he wishes to do so) between 
two gentlemen with West End addresses in the Medical area, one 
being a reputable Surgeon medically qualified, the other being a not- 
medically-qualified “naturopath,” both styling themselves “Mister”? 

Similarly how can the layman easily distinguish between a 
medically qualified ophthalmologist and an optical practitioner or 
ophthalmic optician, if both are just “ Mister.” 

Xow that we are on the eve of the establishment of a State 
Medical Service in which it is en^^saged that sight testing opticians 
will take their official place, I would advocate that the medical men 
in the ophthalmic profession should for the sake of differentiation 
style themselves Doctor instead of Mister (just as they do in Scotland 
and also in Manchester). 

I might add that I have no personal feelings on the subject and 
could not care less whether I am addressed as Mister, Doctor or just 

Yours truly. 


•52, Charles Street, VY.i. 
iOth January, 19-17. 


Keith Lyle. 


mepacrin and the eye 


To the Editors of The British Journal of Ophthalmology. 

• Sirs,— Miss Ida Mann in her communication “Blue Haloes 

m Atebnn Workers" has solved the clinical appearance of what 
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was at one time a diagnostic problem among African troops in India. 
The self-inflicted ocular injury caused by putting powdered mepacrin 
in the conjunctival sac. Although it was by that time well 
recognised, the first case I saw was shown to me in the summer of 
1945 by Major A. E. Wilson, Ophthalmic Specialist of 135 West 
African General Hospital. His very accurate description of this 
case is as follows. “ The bulbar conjunctiva was stained in an 
area surrounding the limbus and e.vtending laterally in an area 
corresponding with the palpebral fissure. The bulbar conjunctiva 
above and below were devoid of any staining and the lines of 
demarcation above and below were sharp. The palpebrae were 
clear apart from narrow bands at the posterior aspects of the lid 
margins. The cornea was hazy and had a yellow-green colouration 
as if fluourescein had been inserted into the conjunctival sac and 
had been incompletely washed out.” Major Wilson had already 
made the diagnosis and having searched the soldier's kit had found 
a yellow powder which proved to be mepacrin. He later removed 
a portion of the affected conjunctiva and on chemical test it gave a 
positive test for mepacrin. The yellow staining in the cornea 
disappeared after, I think, some weeks. A number of these cases 
were seen both by Major Wilson and by Major Hollingsworth 
(40 West African General Hospital) among African troops. Both 
these specialists reported that there was a mild conjunctivitis in the 
early stages and that in some a striate keratitis w'as present. No 
haloes w'ere complained of as far as I know. 

One of the diagnostic difficulties in these cases was the fact that 
although the mepacrin powder w’as presumably put in the lower 
fornix the conjunctival staining, with its definite edges, was limited 
to the interpalpebral zone of the bulbar conjunctiva. Thus it 
appears that exposure, possibly associated w'ith oxygen intake, may 
play an essential part in the ability of the cells to take up the 
staining granules. The narrow' yellow line on the conjunctiva of 
the lower lid margin was very noticeable and not easily explained 
either. The striate keratitis ” noticed in some cases is no doubt 
the same as the corneal oedema produced by massive local applica- 
tion in Miss Mann’s experiments. 

As a self-inflicted injury this procedure was successful for in a 
country' w'ith a high incidence of jaundice some delay was inevitable 
before the diagnosis could be established, thus affording the soldier 
the change and rest that he desired. 

Yours truly', 

L. B. Somerville-Large. 

2, FITZWILLIAM PLACE, 

DUBLIN . 

January 28, 1947, 
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^ ARTIFICIAL EYES IN PLASTIC 

y Artiftclal Eyes until the beginning of the war were invariably 

I ^ made of glass, and their production was entirely in the hands of a 

\ few very skilled craftsmen in this Country and on theContlnenc. Up 

^ to August, 1939. Theodore Hamblin, Ltd., employed Hr. Paul Asprion, 

of Vienna, at IS. Wigmore Street, and at their various provincial branches, 
where he made artificial eyes in glass while the patient waited. With the 
outbreak of war. these visits had to cease and steps were taken to develop 
the manufacture of artindal eyes in plastic matcrfaL The many difficulties of 
producing eyes in this material have been overcome, and they are now^made 
throughout in plastic, no paper or glass being Incorporated. 



Eyes made in plastic have many advantages over those made In glass. They are life-like 
in appearance, comfortable In wear, are not affected by the secretions of the orbit, 
and above ail, they are unbreakable. 

Difficult shapes necessitated by war iniurics. burns, etc., or thin shells to fit 
over shrunken or deformed globes, almost imjjossifale to produce In glass, are 
quite possible in plastic. 

Patients may be sent In to 15, Wigmore Street or to most of the 

provincial branches, where stocks of ready-made eyes are availabje 

from which iselectlons may be made and fitted. Specially made 

eyes for more difficult orbits can be made with little delay. For IHEOD 

these a carefully made mould of the orbit is first taken, and HAMBL 

a special iris is produced m plastic. In such cases a second DISPENSING O 

visit after the eye has been made is necessary for fitting. 15WIQ10RE ' 


fHEODOFlE: 

HAMBLIN UB 

DISPENSING opticians 

15 WIGMORE STREET. 

TONDON.WI. 
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COMMUNICATIONS 


EXPERIMENTAL OBSERVATIONS ON THE INTRA- 
VITREOUS USE OF PENICILLIN AND OTHER DRUGS* 

^ BV 

J. P. Duguid, M. Ginsberg, I. C., Fraser, J. Macaskill, 

1. C. Michaelson and J. M. Robson 

I^fipartments of Fharmacolpg^'^’ and. Bacteriolo^', UniversiH' of 
in urgh, the Tennent Institute of Ophthalmology’, University of Glasgow 
and the Department of Pharmacology, Guy’s Hospital Medical School. 

Introduction 

of common experience that infection of the vitreous 
body IS a major catastrophe which results almost inevitably in 
destruction of the eye. Interest, therefore, has been directed to 
new therapeutic agents which have been shown to be of value in the 
treatment of sepsis elsewhere in the body; in the hope that severe 
intra-ocular infection may also be controlled b}- them. Unfortunately, 
while drugs administered either orally or by injection readily reach 
most tissues in adequate concentrations, the vitreous is exceptional 
in this respect, in that drugs, present in the blood stream, do not 
easily diftuse into it. Hence, it is very difficult to produce adequate 


• Received for publication. December 9, 1946. 
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concentration of therapeutic agents in the vitreous by their systemic 
administration. 

It seemed desirable, therefore, to investigate the practicability of 
injecting these drugs directly' into the vitreous, since’ it is known 
that they can produce their effect when applied locally to a site of 
infection. The experiments recorded below were made to this end 
and may' conveniently be described under three headings. . First, 
the effects of the drugs on the normal eye, secondly, diffusion of the 
drugs within the eye, and lastly', the value of certain drugs in the 
treatment of experimentally produced infections of the vitreous body. 

METHODS 

All experiments were performed on rabbits^. Under ether anaes- 
thesia the drugs were injected into the vitreous by means of needle 
puncture of the sclera in a region well behind the ciliary body, the 
needle being directed backwards to avoid possible injury to the lens. 
The needle used had a short bevell point, was 7,-8 mms long and the 
amount of solution (0'05 or OT c.c.) delivered by- the syringe was 
accurately controlled by means of a micrometer gauge (see Fig. 1.). 



Fig. li 


In most experiments a single injection ^yas given, in a few the injec-- 
tion was'repeated after 48 hours. Thereafter, the eyes were observed 
over periods of 10 to 128 days by the usual methods,' particular 
attention being paid to the fundi and media. Finally'} the ey'es 
were removed and submitted to histological examination. The 
following drugs were used : — 

]. Penicillin: Both commercial preparations (500-700 units/mg) 
and the pure sodium salt (1600 units/mg). The dose introduced 
was 2000 or 5000 units. 

2. Sodium sulphacetamide : A 30 per cent, solution in pyrogen 

free water. ' ’ . _ 

3. Marfahil : A 30 per cent, solution of Marfanil hy'drochloride 

neutralised to pH 7'0. ' - 

4. "V.SSS : (p-methyl sulphony'l benzylamine) — see Evans,.Fuller 
and Walker (1944) — a 30 per cent, solution of the hydrochloride 
neutralised to pH 7'0. 

Control experirnents with normal saline were carried out. 
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Section 1. The effects of the Drugs on the Eye 
METHODS 

The effects of the drugs were observed on a total of 52 eyes of 
which 36 were examined histologically. Eight normal eyes, and 6 
injected with saline were also e.vamined histologicall}'. Most of the 
material was fixed in 10 per cent', formol saline; that selected for 
examination b\' .iS!issrs method in 90 per cent, alcohol. While still 
in the fi.xative, the globes were divided equatorially and the posterior 
halves examined with a binocular microscope and the slit-lamp, and 
areas, for section were selected'. By this means, lesions seen and 
sketched in the living animal were identified and the correlation 
between clinical and histological findings ensured. 

The- tissues were embedded in paraffin, excepting those to be 
stained for fat, which were embedded in gelatin. Alb tissues were 
stained with haemalum and eosin ; a few were in addition stained 
with scarlet red, with Nissl’s stain, and with Marchi’s method., - 

, . RESULTS 

, Great differences exist in the appearances of the fundi in 
apparently normal eyes of rabbits. While the usual appearance in . 
pigmented animals is a fairly even granular one, not uncomrhonly 
pigment patches or clumps are seep, similar to those found in an old 
choroiditis in man. Histologically, however, such eyes do not show 
retinal abnormalities of the type to be described as resulting from 
the intra-vitreous injection of certain drugs. The, vitreous opacities 
resulting from the injection of normal saline were slight and as a 
rule had almost completely disappeared, after a week or two. No 
fundal changes %vere noted clinically in these eyes;, in some examined 
histologically there were slight changes in the rod and cone laver 
which maj’^ have occurred post-mortem. 

In 15 out of the 52 eyes infection was e.xperimentally produced ' 
prior to injection of the drug. Histological cTianges in these "cases 
were possibly products of both the drug and the infection and their 
significance was considered in the light of the changes found in those 
eyes into which only the drug had been injected. 

COMMERCIAL PENICILLIN 

Eight eyes were observed over a period of ] 0 to 29 days and 4 
were sectioned. In only 1 eye had infection been e.xperimentallv 
produced. Opacities, sometimes dense, appeared in the Htreous 
body and remained until the end of the experiments; These eyes 
received a single dose of 2000 units or, in one eye, of 5000 units ; or 
a double dose of 2000 units with an inten-al of 48 hours. The fundi 
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suffered damage in all cases. Below the medullated nerve fibre 
bundle pigmentary changes developed, and, ih one case, this pro- 
gressed to a retinitis proliferans with detachment. Three eyes showed 
fine new vessel formation with swelling of the medullated nerve fibre 
bundle, and retinal haemorrhages appeared in one of them. Posterior 
cortical lenticular opacities appeared once. 

Histologicall}', in keeping with these findings, all the' sectioned 
e 3 ’es show numerous monocj’tes in the posterior vitreous, large 
circumscribed areas of complete retinal destruction with glial replace- 
ment, and pigment aggregates in the retina resulting from disturbance 
of the retinal pigment layer. The vessels, which normally lie free 
on the medullated nerve fibre bundle, are embedded in a non-cellular 
matri.v. This matri.v is possiblj' a factor in producing the swollen 
appearance in the nerve fibre bundle seen ophthalmoscopically. No 
infiltrates or transudates are present within the retina, and the 
choroid is unchanged. 

PURE PENICILLIN 

Fourteen eyes were examined over a period of 10 to 27 days and 
8 were sectioned. These eyes received a singe dose of 2000 units 
or of 5000 units of crystalline penicillin ; or a double dose of 2000 
units with an interval of 48 hours. In 4 eyes the penicillin was 
injected 6 hours after inoculation of the vitreous with haemolj’tic 
streptococci. Toxic effects, while present in many of the eyes, were 
much less than with the commercial preparations. In one e 3 'e there 
was swelling of the medullated nerve fibre bundle and in another 
opacities in the posterior cortex of the lens. Histologically 3 out of 
8 eyes sectioned show areas of retinal destruction. This is in keep- 
ing -with the findings of Sallmann ef alia (1944) who found 4 out of 
11 eyes so affected. The histological changes- are more marked than 
the clinical appearances had suggested. For example, 2 non-infected 
e 3 ’es in which vitreous opacities were the onl}' ophthalmoscopic 
changes show circumscribed areas of retinal destruction and in the 
lower peripher 3 ^ an accumulation of pigment in the rod and cone 
la 3 'er. These eyes received a single dose and a double dose of 2000 
units of cr 3 'stalline penicillin respectivel 3 '^ and indicate the difficulty, 
repeatedly experienced in these experiments, of assessing cellular 
changes in the retina on the basis of the ophthalmoscopic appearances 
alone. In one eye there are numerous small pigment aggregates within 
the retina. The eyes receiving a double dose were more affected 
than the others. These findings show that crj'stalline penicillin, m 
the doses stated, can produce definite toxic effects on the retina. 
Nevertheless, the changes are not so marked as with the commercial 
preparation, and unlike the latter, crystalline penicillin appears to 
have no predilection for the vascular S 3 ^stem. 
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SODIUM SULPHACETAMIDE 

Of 16 eyes examined over a period of 10 to 128 days, 13 were 
sectioned. The eyes received a single dose of OT c.c. of 30 per cent, 
sodium sulphacetamide or a double dose of that quantity with an 
interval of 48 hours. In 5 eyes the drug was given at one hour after 
the inoculation of the vitreous with liaemolytic streptococci. Of the 
11 eyes in which no infection was introduced the fundi of 6 appeared 
normal while in the others patchy changes of a mottled appearance 
developed in the lower part of the fundus. There were no notable 
changes in the retinal vessels. In all the sectioned globes there are 
circumscribed' areas, varying in size, of complete retinal destruction 
in the lower part of the fundus, excepting the 5 eyes infected with 
haemolytic streptococci. .As these latter eyes had been removed 10 
davs after, the infection and. the minimum period between injection 
and enucleation in the others was 75 days, it may be presumed that 
a definite period of probably' several weeks is required for the develop- 
ment of areas of complete retinal destruction. The eye which 
received a double dose of the drug is more affected than the others 
and shows retinal detachment and cystic formation within the'retina 
as well as an extensive area of .destruction. Practically all the eyes 
(infected and non-infected alike) show fairly widespread changes at 
the level of the rod and cone layer as indicated by the presence of 
pale staining detritus and numerous large droplets. These appear 
to be the product of the' rod and cone layer and not of the pigment 
epithelium as suggested by Koyanagi and Kinnikawa (1937) and von 
Sallmanh et alia (1944). 'This change can be noted particularly in the 
retina adjacent to the atrophic areas already noted. In assessing the 
significance of this appearance it must be remembered th^t it may 
be noted in , a lesser degree as a post-mortem change. In some cases 
the outer 'nuclear layer of the portions of the retina affected in this 
way shows diminution in the number of its cells, and in one case there 
is complete absence of the outer molecular layer in the area corres- 
ponding to the maximum degeneration of the rods and cones. It is 
noteworth}' that the fundi of several of the sectioned eyes showing 
marked histological changes were clinically normal, as had indeed 
previously been found by Leopold and Scheie (1943). Beyond 100 
days infiltration of the vitreous with monocytes is not a feature of 
any of the cases. 

After 12S dai’s 5 e}’es which were stained for Nissl’s granules, 
with Marchi’s method and for fat with scarlet red, show' no 
abnormalities in the ganglion cells, in the medullary' sheaths or in 
the nerve fibre bundles. Ifi no case was the choro'id found to be 
affected. 

The toxic effects of sodium sulphacetamide on the retina appear 
to be more severe than those of crystalline penicillin ; and further, 
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there is a difference in that the. areas of destruction with sodium 
sulphacetamide appear only after a delay of'several weeks. With 
both drugs, however, the initial effect is apparently on the outer part 
of the retina. It is noteworthy that the media, including the lens, 
were clear in all cases after 128 days. 

MARFANIL 

Injections of marfanil were made in 5 eyes, 4 of which were 
sectioned. Each case received a single injection of O'l-c.c. 30 per 
cent, solution or two such doses at an interval of 48 hours. In 2 
cases the injection was preceded by the inoculation . of haemolytic 
streptococci. The periods of observation were 10 toT7 days. . 

Vitreous opacities were^slight. The most notable clinical features 
in all cases were constriction and, in places, variation in calibre of 
the retinal vessels which were often reduced to threads. Two of 
the cases showed swelling of the medullated nerve fibre bundle. One 
showed haemorrhages 'and new vessel formation. In all cases 
examined histologically there are circumscribed areas of retinal 
destruction and in many, pigment aggregates within the retina. • In 
2 cases there appears to be thickening of the retinal vessel walls. 

Marfanil is more to.xic to the retina than sulphacetamide or 
penicillin. Like impure penicillin it appears to have an effect on the 
retinal vessels and to cause pigmentation of the retina. 

V.335 ■ 

Injections of V.335 were made in 9 eyes of which 7 subsequently 
were sectioned. A single dose, or two doses at an interval. of 48 
hours, was given and in 2 cases the injection was preceded by experi- 
mental infection of the vitreous. The periods of observation were 
from 10 to 33 daym. 

Only slight opacities formed in the vitreous. ' Clinically all eyes 
had marked changes in the lower part of the fundus with obvious 
pigment disturbance. The vessels were not notably affected. Histo- 
logical examination confirms the severity of the fundal changes. In 
all cases there are extensive areas of'retinal destruction and 3 eyes 
show separation of the retina. In mostthere are marked disturbances 
of the rod and cone layer, similar in appearance 'to those already 
described. In 3 the choroid shows numerous foci of round cells, 
though none of these eyes had been infected. Both the clinical and 
histological findings indicate that V.335 is toxic to the retina and, 
apparently to the choroid. Of all the drugs used and described in 
this report it appears to have been the most toxic. 

Summary of effect of drugs on tissues of rabbits’ -fundus 

(1) A study of these 52 ej’es shows that all of the drugs used 
are capable of producing a toxic effect on the retinal cells. In 
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Table I the drugs are arranged in the order of the increasing 
severity of their toxic effects. It is obvious that' crj-stalline peni- 
cillin. is the least toxic of the 5 substances tested and V.335 the 
most toxic. Although it is possible to assess the vessel' changes 
clinically, the assessment of retinal cell damage must be, based on 
the eyes histologically examined. The number of eyes showing 
areas of retinal destruction is therefore expressed as a fraction of 
the eyes sectioned.' ■ . . ' 

Table I 


Showing certain toxic effects of drugs arranged in order of 
their increasing severity. 


Drug 

No. of eyes 
observed 
clinically 

■ 

No. of eyes 
showing 
vessel 
changes 
the fundus 
expressed 
as fraciion 
of eyes . 
cliotcally 
obsefT'ed 

No. of eyes / 
showing ■ ! 
opacity in } 
posterior *. 
Jens ex- i 
pressed as 
fraction cf i 
eyes clini- 
cally ob- 1 
sert^ed ( 
i 
1 

No. of eyes 
sectioned 

No. of eyes 
showing 
histological 
areas of 
retinal 
desinjction 
expressed as 
fractica of 
eyes 
observed 
bistologicallr 

No. of eyes 
showing 
pigment 
aggregates 
in retinae 
expressed 
as fraction 
, of eyes 
observed 
histologicallr 

Crystalline 

14 

’ 0 

I i 

8 

- 3 

2 

penicillin 

14 • 

1 

8 

8 

Commercial 


3 

1 


4 

4 

penicillin 

0 

> ' 8 

f 

— 

8 i 


4 

4 

Sodium su]- 

16 

: 0 

' A 

13 

8* 

0 

phacetamide 

1 

! 16 

16 


13 

13 



‘ 5 

I 1 


4 

3 

Marfanil ... 

5 



4 





5 

! 5 

■ 


4 

4 



i 0 

' 1 


7 

? 

V. 335 ... 

9 



/ 




i 

i . 

9 

: 9 



7 . 


* The five eyes which do not show areas of retinal destruction 
were removed 10 days after injection, a period probablj- too 
short for development of these areas in the case of. sodium 
sulphacetaniide. Such areas of destruction were present in 
all eyes sectioned after 73 daj-s. 

(2) Although with all these drugs eyes are shown in which there 
are localised patches of retinal destruction in the lower part of the 
fundus, the initial effect especiall}' with sodium sulphacetamide, 
appears to be on the rod and cone layer. This is suggested bv the 
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•eyes in which the only retinal changes were in the rod and cone 
layer, the presence of changes in that layer in the othenvise normal 
retina adjacent to foci of complete -retinal destruction, the presence 
in several eyes of cystic and other changes in the outer nuclear 
layer, and the absence of changes in the inner retinal elements in 
several eyes specifically stained. Sallmann et alia (1944) have 
commented on the early involvement of the outer retinal elements 
following intra-vitreous injection of penicillin. 

(3) .Commercial ^penicillin and m'arfanil are capable of a toxic 
effect on the retinal vessels as indicated clinically by vascular 
constriction, calibre variation, and new vessel formation, and histo- 
logically in one or two eyes by changes in the vessel walls. 

(4) In no case were there transudative or exudative changes 
present in the retina. 

(5) The choroid was free from change in practically all eyes. 

(6) Correlation between ophthalmoscopic changes if present and 
histological findings should be ensured by identification of the lesion 
in enucleated eyes with the help of the slit-lamp and the binocular 
microscope. No absolute statement regarding retinal cell chanps 
of even a gross nature can be based on ophthalmoscopic examination 
alone. 

\ 

Section II. The diffusion of the drugs within the eye 
METHODS 

The drugs were injected into the vitreous as described in Section I. 
After intervals varying from 1 to 72 hours, the animals were killed 
and certain tissues of the eye were removed for estimation of their 
drug content. 

Sulphacetamide estimations were made on the aqueous, vitreous, 
cornea, iris, lens, chorio-retinal tissue and sclera, which were removed 
in that order immediately after the rabbit was kille'd. Following 
dissection, the tissues were w’ashed rapidly in saline, dried on 
blotting paper and, after weighing, thoroughly ground in glass 
mortars with 2 ml. of 15 per cent, trichloracetic acid and silver 
sand. The macerated tissues were allowed to stand for 30 minutes, 
when the contents of the mortars were washed and filtered into 
25 ml. measuring cjdinders and the volume made up to 25 ml. 
Sulphonamide estimations were made by the colorimetric method 
of Bratton and Marshall (1939) in 10 ml. aliquot portions. Readings^ 
were taken on a Klett visual colorimeter and Spekker photo-electric 
absorptionmeter. - ' 

Penicillin estimations were made on the aqueous, vitreous and 
cornea. These tissues were removed from the rabbit and subse- 
quently handled with aseptic precautions. The cornea was ground 
in an agate mortar with sand and with a certain measured amount 
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of "nutrient broth ; after standing for one hour, the broth containing 
the macerated cornea was centrifuged and the supernatant fluid 
taken for testing. The penicillin estimations were made by a serial 
dilution test; this determined the highest dilution of the eye fluids 
in nutrient broth which completely inhibited growth of the standard 
(Oxford) staph, aureus. The particular dilutions examined in each 
instance were chosen according to the penicillin concentration' 
considered likely to be present. The volume of the test mixture 
was usually 0'4 rnl. Each tube was inoculated with a loopful of a 
1 in 300 dilution of an eighteen hour broth culture of the standard 
staphylococcus. After incubation a,t 37°C. for about eighteen hours, 
the tubes were examined for growth as shown by the presence of 
turbidit}'. The presence or absence of growth was. confirmed by a 
stroke-subculture on a blood agar plate. In control tests, it was 
found that the lowest concentration of penicillin completely inhibit- 
ing growth was between l/20th and l/25th of a unit per ml. For 
-the purpose of calculating the penicillin concentrations in unknown 
fluids in terms of unit per ml., it was assumed that their highest 
bacterio-static dilutions contained l/20th of a unit per ml. For 
instance, if growth of the staphylococcus was inhibited bj" the fluid 
diluted 1 in 20, but not by the fluid diluted I in 40, the penicillin 
concentration of the fluid was reported as being between 1 and 2 
units per ml. (The eye fluids themselves, in the absence of peni- 
cillin, were not found to have any bacteriostatic effect in the 
dilutions tested). . , 

RESULTS 

(a) Injection of sodium sulphacetamide into the normal vitreous . — 
Table II shows the concentrations of sulphacetamide found in the 
vitreous, aqueous, cornea, iris, lens, chorioretinal tissue and sclera, 
one hour, six hours, one, two, three and four days after the injection 
of 0‘1 ml. of 30 per cent, sodium sulphacetamide. 

It was found that the drug rapidly diffused into all the tissues 
which always contained high concentrations within an hour after 
injection. In the vitreous, the concentration fell from about 1000 
mg. per cent. {i.e. per 100 gm.) at one hour after injection to an 
average value of 2'5' mg. per cent, after four days. Chemothera- 
peutic concentrations (i.e., over 5 or 10 mg. per cent.) were usuallv 
found in all the ocular tissues after 2 days and sometimes, in the 
vitreous, even after 3 days. In Figs. 2 and 3, the logarithm of the 
average concentration of sulphacetamide -has been plotted against 
the time after injection. In the vitreous (Fig. 2), the log. of the 
concentration fell in inverse proportion to the time after injection. 

. (6) Injection of sodium penicillin into the normal vitreous . — 

Table III shows the concentrations of penicillin found in the vitreous, 
aqueous and cornea, one hour, six hours, one day, two days and 
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three days, after the injection of 2000 units of impure sodium 
penicillin into the vitreous. Table IV shows the results for similar 
e.xperiments with pure crystalline sodium penicillin. 


Table JI 

Concentrations of sulpliacetamide in the ocular fluids and tissues 
after the intra-vitreous injection of O’l ml. 30% sodium sulphace- 
tamide' in the normal eyes of rabbits. 




1 

Mg. Sulphacetamide per 100 g. 


Time 

Rabbit No. 






Choroid 




1 Vitreous 

Aqueous 

Cornea 

Iris 

Lens 

and 

Sclera 





' 


Retina 


s 

1 1896 R.E. 

1300 

232 

102 

122 

2 ri 

290 

213- ‘ 

1 

1898 A „ ! 

1300 

69:3 i 

51-6 

183 

28-3 

250 

212 

hr. 


960 

268. 

177 

308 

— 

391 - 

149 


980 

342 

257 

440 

— 

351 

198 


1896 L.E. 

670 - 



105 

138 

38-0 

120 

115 

6 

1898A „ 

1080 

218 

180 

263 

61-7 

254 

121 

hrs. 


550 

205 

187 

221 


202 

125 


810 

275 

203 : 

253 

— ^ 

287 i 

197 ' 

1 

j 

^888 {lJ; 

209 

92-5 

94 - 0 " 

106 

' — 

. 1 

71-7 


1 353 

111 

84-2 

12-0 

— 

— . 

43.7 

1 

1900a{K;|: 

I 310 

49-9 

70'0 

36-6 

38-5 

4ro 

• 

day' 

311 

58'2 

64-7 

85-0 

20-2 

42-5 

45-0 


i9i2A{g;|; 

201 

20-5 

20-7 

■ 

— 

— 

. 


239 

63-5 

SO’l 

74-5 

1 

— 



2 i 

' 88 ’ {£ 1 : 

115-1 

70-9 

18-9 

11-3 

7-0 

19-2 

14-0 

i 

— 

'38-2 

lO'l 

days J 

1 

I901a{£|: 

31-1- 

4-0 

6-3 

in 

16-9 

I 10-7 

13’5 

25-7 

3-5 

7-4 

12-1, 

13-9 

9-6 

7-9 

3 

1886 

23*7 

13-0 

4-9 

i 0-85 

2'8 

ro 

3-0 

1-6 

— 


2-0 

r2 

days 

1902a{^-|- 

1 1-5 

0-9 

1 0'3 

; ro 

1 

ro 

O'S 

ro. 

ro 

15-2 

9-0 

— 

. 'l-Q. 

ro 

4 

1903 A{f'^- 
i L..E. 

3-4 

6-3 

0-6 

0-9 

o'e 

0-6 

— 

- — 

— 



days 

1909a{£|- I 

1 

O’l 
i 0'5 

j 

0-2 

0 2 

0-5 

0'5 

— 

— 

— 

— ' ‘ 


Lor concejitration of sulphacctamidc (mg. per cent). 
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Fig. 2. 

Persistence of sulpViacetamide in tbe vitreous following intra-vitreous 
injection of 30 mg. sodium sulpbacetamide. 



Persistence of sulpbacetamide in the cornea following intra-vitreous 
injection of 30 mg, sodium sulpbacetamide. 
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Table 111 


Concentration of penicillin in the aqueous, vitreous and cornea, 
1 hour, 6 hours, 1, 2, and 3 days after the intra-vitreous injec- 
tion of 2000 units of impure sodium penicillin. 





Concentration of Penicillin 

(units per ml.) 

Time 

Rabbit No. 

Vitreous 

Aqueous 

Cornea 

1 hour 

1S92 

R.E. . 

500-1000 

20-40 

16-32 

6 hours 

1892 

L.E. 

500-1000 

5-10 

8-16 


1873 

[R.E. 

100-300 


— 


L.E. 

100-300 

- 

— 

1 day ... 

1891 {K;|; 

100 200 
200-400 

3-6 

6 12 

2-4 

4-8 


1893 • 

R.E. 

200-400 

1-2 

2-4 


L.E. 

200-400 

1-2 

j 2-4 


1874- 

fR.E. 

L.E. 

6-10 

6-10 


1 

2 days 

1890 ■ 

rR.E. 

lL.E. 

<1/5 

1-2 

<1/10 

1/10-1/5 

<1/2 

<1/2 


1894 ■ 

fR.E. 

IL.E. 

5-10 

1-2 

1/10-1/5 

1/10 

: 1 < 1/4 

I ^ 


1889 

R.E. 

<1/10 

<1/10 

'■ <1/2 

3 days 

L.E. 

<1/10 

<1/10 

<1/2 

1895 

R.E. 

1/10-1/5 

<1/10 

: j <1/4- 


L.E. 

1/10-1/5 

<1/10 

: 1 <1/4* 


^Tissues from both eyes analysed together. 

It was found that penicillin diffused rapidly from the vitreous 
into the aqueous and cornea which always contained high concen- 
trations within an hour after injection. • The concentration of 
penicillin in the vdtreous remained, however, much greater than the 
concentrations in the aqueous and cornea ; the vitreous thus acts 
as a depot replenishing the drug lost from the other tissues. The 
concentration of penicillin fell from the high levels at one hour after 
injection to levels approaching orbelowthe limits of detection after 
two days in the case of the vitreous. Chemotherapeutic concentra- 
tions [i.e., about l/20th of a unit per ml. and over) were maintained 
in the vitreous for 2 to 3 days, and in the aqueous and cornea for 
1 to 2 days. 
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Table IV 

Concentrations of penicillin in the aqueous, vitreous and cornea, 

1 hour, 6 hours, 1, 2 and 3 days after intra-vitreous injection of 
2000 units of pure sodium penicillin. 


j (Concentration of Penicillin (units per ral.) 


Time 

t Rabbit Xo. 

1 

i 

) 

i 

Vitreous '■ 

; 

Aqueous 

Cornea 


■ ]922{-f-p- 
^L.E. 

1000-2000 j 

4-8 

4-S 


2000-4000 j 

2-4 

8-16 

1 hour 

, 193+{K-|- 

500-1000 ’ 
500-1000 1 

2-4 

2-4 

1-2 

2-4 


! '■'RE 

; 

— ! 

25-50 

— 


! i971>-E- 

! 

500-1000 i 

S-16 

4-S 


1000-2000 ; 

2-4 

4-S - 

6 hours 


1000-2000 '■ 
500-1000 

8-16 

8-16 

8-16 

8-16 


1939''^ 

— 

1/2-3 

3-6 

— 


E. 

64-12S 

32-64 

<i 

1/4-I/2 

<1/2 

1-2-1 

1 day 


16-32 

32-64 

1/4- 1/2 
1/2-1 

1/2 

i;2-i 


19401^:1; 

f 

— i 

i 1/2-1 

— 

2 days 

1 

•' R F 

IQIQ-, 

; ^x.E. 

1/2-1 

1/2-1 • ' 

<1/10 

<1.-10 


R E 

, l^^nL.E. 

1-2 : 
1-2 

1 jO-1/5 

1/1 0-1; 5, 

<}r 

3 days 

( nL.E. 

<1/10 
<l 10 

<1/10 

<1/10 

<-p 

i ‘■’ssVL'I: 

, 

<M0 

<1-10 

f 

<110 
<1 10 



* Tissues from both eyes analysed together. 


In Figs. 4 and 5 the logarithm of the average concentration of 
penicillin has been plotted against the time after injection. It will 
be noted that, in the case of pure penicillin, except for a short 
period immediately after the injection, the logarithm of the 



Log concentration ot penicillin (units/ml.) X og concentration of penicillin- (units/ml.) 
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Persistence of penicillin in the vitreous following'the intra-vitreous 
injection of 2000 units of penicillin, 

# Impure penicillin. O Pure sodium penicillin. 



Persistence of penicillin in the cornea following the intra-vitreous 
injection of 2000 units of penicillin. 

• Impure penicillin. ' O Pure sodium penicillin. 
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concentration diminishes in in%-erse proportion with the time after 
injection. In the case of impure penicillin, the fall in concentration 
is somewhat delayed during the first twenty-four hours. 

(c) Injection of sodium stdphaceiamide and sodium penicillin 
combined info the normal vitreous. , Experiments in vitro showed 
that incubation of sodium penicillin with sodium sulphacetamide 
for 24 hours at 37°C. did not destroy any appreciable amount of 
penicillin. 

Table V shows ihe results of experiments in yhich OT ml. of 
30 per cent, sodium sulphacetamide containing 2000 units of pure 

Table V 

" Concentrations of penicillin and sulphacetamide in the ocular 
fluids and tissues after the intra-vitreous injection of 2000 
units pure sodium penicillin, and O'l ml. 30 per cent, sodium 
sulphacetamide combined, into normal eyes. 


' Concentration of peniciUiD | Concentration of sulphacetamide 
\ (units'tal.) , Img.^OOs.) 


i - ! ; 

Time] Rabbit No. Vitreous Aqueous Corneai'Vitreous Aqueous 

' ; ; ^ 1 ' ___ i 

Cornea' Iris 

iSclera 

1 494U ;16-32 J r.iJVl | 

day , ^*L.E. ,16-32. - 'J 1-2 ! 

I \ i 

165 

47-S 61T| 
55'3 '75'2 1 

'17'9 

107 


3-9 ; 

37.7 , zo 

0'2 0'9 1 

1 S'O 

; rs 

6-12*;-, <1/10'' -<4*j 

: 1 ; 

55 1 -j-qt. 

6r4 ;l " 

6-1 I 

! 

' — 


* Tissue of both eyes analysed together. 


sodium penicillin was injected into the vitreous. E.xcept in the 
case of one rabbit (1942) which was examined at 2 days after 
injection, when low drug concentrations were found, the results 
were similar to those obtained when the drugs were injected singly. 
The combined administration of sulphacetamide and penicillin by 
intra-vitreous injection does not seem, therefore, to be contra- 
indicated by any increased rate of disappearance of either drug. 

(rf) Injection of sodium sulphacetamide and sodium penicillin 
into the infected vitreous. Table VI shows the results of experiments 
in which the drugs were injected both together and singly into the 
vitreous of the eyes of rabbits'infected by intra-vitreous injection of 
haemolytic streptococci. Rabbit 1945, at 2 days after injection 
with penicillin and sulphacetamide combined, showed drug concen- 
trations in the ocular tissues similar to those found in experiments 
with non-infected eyes. Penicillin alone was injected into The eves. 
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Tahlh VI 

Concentratibn of ’ penicillin and sulphacetamide in the ocular 
fluids and tissues after the intra-vitreous injection of 2000 units 
pure sodium penicillin and O'l ml. 30 per cent, sodium sulpha- 
cetamide combined, and singly, into infected eyes. 


Time } Kabbit No. 

Condition 

Concentration of penicillin 
(units per ml.) 

Conccntnition of sulphacetamide 
(mg/lOOi*.) 


1 


Vitreous 

Aqueous 

Cornea 

f 

Vilreoiis'AquPOus 

Cornea 

Iris 

1 

i9+3{£;J5: 

Infected 

Infected 

El 

<1/5 

<1 

perforated 

9’3 

57 

2’5 

1-9 

day 


Infected 

50-100 

1/5-i 

1-2 

— 

— 

— 

— 


N ormal 

50-100 


contamin- 

ated 

— 

— 

— 




fR E 

Infected 






56’6 

•5'4 

2'0 

8'1 

2 

Normal 

. 

— 

— 

322 

52‘3 

46’3 

62’2 

days 

1945-fK-E- 
^ IL.E. 

Infected 

Infected 

2-4" 

1/10^ 

<i* ■ 

1121 
' S’2J 

207* 

19-2* 

. 

32'2 

2ro 


Tissues from both eyes analysed together. . 


one infected and one normal, of rabbit 1951 after one day the 
penicillin concentrations in the vitreous fluids of the two eyes were 
similar. On the other, hand, in rabbits- 1 943 (injected with peni- 
cillin and sulphacetamide combined), and 1960 (injected with 
sulphacetamide alone) the drug concentrations at one day after 
injection were considerablj^ lower in the infected eyes than in normal 
eyes. It appears that in some cases of infection, disappearance of 
the drug from the eye is accelerated, but even so, chemotherapeutic 
concentrations are maintained for about one day after intra-vitreous 
injection. 

Section III. Effect of Drugs on experimentally produced 
infections of the Vitreous Body 

METHODS 

In all animals both eyes were infected, one eye in each animal 
was treated, while the other served as control and received an injec- 
tion of saline. Intra-ocular infection was produced, by the inj^ection 
into the vitreous, of virulent haemolytic streptococci, the strain (Ic) 
being that previously used in the’ production of, corneal lesions 
(Robson & Scott, 1944) ; b'02 c.c. of a broth culture, diluted 1:1000, 
was the standard dose and was followed by the therapeutic agent, 
after an interval of 1, 6 or 24 hours. In a few experiments a second 
injection of the drug was given 48 hours later. The dose was always 
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O'l' c.c. of a- 30 per cent, solution, except for penicillin, when the 
concentration was 20,000 units c.c. At the end of ten -days the 
animals were killed, cultures were taken from the vitreous and some 
of the eyes were sectioned. 

RESULTS 

In untreated e3’es signs of a severe reaction were evident within 
24 hours of inoculation. There was a severe uveitis, shown by 
exudates into the vitreous and acute iritis. Twenty-four hours later, 
the whole vitreous was usually opaque and hypopyon was frequently 
present. At the end of the experiment there was a vitreous abscess 
in most of these eyes, and in the remainder the vitreous was 
completely opaque. The effects of treatment are shown in Table VII. 

Table VII 


Showing the effect of various drugs on the development of 
vitreous infections. 


Drug 

Kumber of 
.Animals 

Interval between | 
inoculation and ; 
treatment 

Result 
treated eyes 

Pemcilliu 

3 

Hours 

1 

No infection 

Penicillin 

1 

6 

No infection 

Pure penicillin 

2 

6 i 

i No infection 

Pure penicillin 

3 

24 and 72 

As controls 

Sodium sulphacetamide i 

4 

1 ' 

No infection 

Sodium sulphacetamide 

2 

1 

Infection delayed 

Pure penicillin and 
sodium sulphacetamide 

3 

24 and 72 

As controls 

Marfanii 

2 

1 

No infection 

Marfanii 

2 

6 

No infection 

V.335 

2 

i 1 

i 

No infection 


It will be seen that penicillin prevented the development of infec- 
tion when injected up to 6 hours after inoculation but had no effect 
when the treatment was delayed for 24 hours, even if the drug was 
combined with sodium sulphacetamide. 

Sodium sulphacetamide alone injected 1 hour after inoculation 
prevented development of infection in some of the cases — merelv^ 
delaying it in others. 

Marfanii and V. 335 gave favourable results, but in Uew of their 
obvious toxicity to ocular tissues, no further attention was given to 
them. 

The cultures made from the vitreous of the untreated eyes showed 
growth of haemolytic streptococci in about 50 per cent, of cases but 
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in the remainder the abscess had apparently become sterile and the 
cultures were negative. No haemolytic streptococci were recovered 
from any of the treated eyes. 

In a number of the experiments in which the infection had 
obviously been controlled, certain effects were noted in the vitreous 
and retina of treated eyes which, in the light of the experiments 
described in Section I, could, with confidence, be attributed to the 
toxic effects of the drugs. 

Discussion 

An attempt has been made to investigate the value and the 
practicability of injecting drugs intra-vitreously. 

Ophthalmologists, understandably, are hesitant to use this method 
on account of the possible damage to the vitreous gel, the retina, etc. 
Experimentally, using no surface diathermy, a small needle could be 
introduced into the vitreous and a small quantity of saline injected 
without any ill effects. With the exception of pure penicillin, all the 
drugs introduced into’ the vitreous, including impure penicillin, were 
highly damaging to the retina, to a degree which excludes their use 
clinically. Pure penicillin in some cases was shown to cause small 
areas of retinal damage — but slight by comparison v.-ith impure 
penicillin or anj’ of the other drugs. Under favourable conditions 
penicillin introduced by this means is highly effective in the control 
of infections of the vitreous body, and the diffusion experiments 
demonstrate that the drug diffuses but slowly from it, so maintaining 
a chemo-therapeutic concentration for 2-3 days after a single injec- 
tion. in contrast to its rapid disappearance when injected into most 
other tissues in the body. In cases in which an eye is seriously 
endangered by infection in the vitreous it appears justifiable to 
consider the use of pure penicillin by intra-vitreous injection — the 
control of the infection more, than outweighing the posribility of 
small areas of retinal damage. If doses comparable to those used m 
the experiments are given, it would appear sufficient to repeat the 
injections at inteiA'als of two to three days ; the slow-diffusion from 
the vitreous permitting a therapeutic level of the drug to remain for 
that time. 

Summary 

The toxic effects and rate of diffusion of certain drugs introduced 
4,J^nto the vitreous of rabbits have been investigated. 

The therapeutic value of these drugs in’ experimentallj' produced 
vitreous infections is recorded. _ ■ 

Impure penicillin, sodium sulphacetamide, marfanil and V.33o do 
not appear to have a clinical value by intra-vitreous injection because 
of the damage thej' do to the retina. 
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> 

Pure sodium penrcillin sometimes damages the retina slightly 
when injected intra-vitreously, but its use by this means seems 
indicated and justifiable in certain cases of infection.^ 

We are, very grateful to Dr. W. B. Levinthal for his help in this 
work and to the W. H. Ross Foundation (Scotland) for the Preven- 
tion of Blindness, who defrayed the expenses. The pure penicillin 
was kindly supplied by' Glaxo Laboratories Ltd., the sodium 
sulphacetamide (Albucid soluble) and marfanil by British Schering 
Ltd., and'the V.335 b}’ the Boots Pure Drug Company Ltd. 
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A CASE OF THE LAURENCE- MOON -BIEDL 
SYNDROME SHOWING ATYPICAL RETINITIS 
PIGMENTOSA ASSOCIATED WITH MACULAR 
DYSTROPHY* 

BY 

Charles Taylor 

LONDON 

Ix their comprehensive studies on the Laurence - Moon - Biedl 
syndrome, Cockayne, Krestin and Sorsby (1935), and.Sorsby, 
Avery and Cockayne (1939) have shown that the fundus lesion mav 
be an atypical rather than typical retinitis pigmentosa, and that 
macular dystrophy with optic atrophy may replace either of these, 
an observation also made more recently by Lt'le (1946). The 
present case report is of interest in that it shows the combination 
of ati'pical retinitis pigmentosa with macular dystrophy. The great 
rarity of the association of retinitis pigmentosa and macular 
dystrophy and its hereditary character have been brought out by 
Sorsby (1940 and 1941). '4, 

Case report 

Past History. T. S., .aged 24 years, was fat at birth. There 
was some loss of weight following illness at 3 weeks (said to be 
“threatened with meningitis”). No attempt was made at talking 


* Received for publication. January 29. 1947. 
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until his fifth year when he was sent to school. During his first 
year at school lenses were prescribed by an ophthalmologist and 
during his school life he has always occupied the front bench. As 
far as he can. remember there has always been difficulty in getting 
around after dusk. He rode a bicycle until he was twelve years-old, 
but gave up cycling when he collided with a woman who was 
crossing the road. In the same year his master forbade him to play 
cricket. His education was carried on at a private (not “special ”) 
school until he was si.\teen years of age when it seemed hopeless to 
continue. He had a variety of posts which he could not retain and 



Fig. I. (Three generations only). 

II (1) Died in infancy from diphtlieria. 

(2) Died of sarcoma of spine at 38 years. 

(3) (6) (7) Short-sighted. 

Ill (5) Tuberculosis of hip. 

(7) Patient (T. S.). (H) JDied at 3 years from diphtheria; had 

(8) Miscarriage ( •). cleft palate. 

(9) Still-born, affected. 

is now emplo3’^ed in a factory, where, by pulling a lever pieces are 
punched out in a sheet of metal to retain hypodermic needles. 

Family history. (Fig. 1). His father and mother- are not related.. 

They are both English. The father has ahvays erijo3-ed good 
health but the mother has had two nervous breakdowns, i, The 
Wassermann reaction in both of them was negative. On the 
father’s side of the famil}' a brother and sister of the great grand- 
mother died in infancy% and a great aunt had several miscarriages 
and two children who died at one 3’ear old, one of which was said 
to have been born blind. 

On the mother’s side of the famil3' two children of a great aunt- 
died as babies and one great aunt was very fat. 

T. S. was the first born. Twice during pregnanc3' abortion as 
threatened. A year later there was a four months’ miscarriage, 
but no details of the foetus are available. The third pregnanc3 
resulted in a stillborn female child with extra Ungers and toes 
and “ part of the head missing.” 
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Examination. T. S. is placid and co-operative. Mental retarda- 
tion is present in only a minor degree and in spite of his visual 
disabilit}' he has a fair knowledge of recent events. He is distinctly 
obese (Fig. 2). His height is 5 ft. 6 in. and Iiis weight 14 st. 21b. 
The fat is distributed chiefly on face, chest, abdomen and thighs. 
His hair is dark. He presents the male distribution of hair on the 
body and has to shave every day. The testicles are descended. and 
witbin normal limits of size. The penis is undersized and the voice 
high-pitched. ■ . , 

Scars are present on the ulnar side of the right hand over the 
head of the fifth metacarpal and on the outer side of each foot over 
the heads of the fifth metatarsals. The e.\tra digits . were removed 
in childhooc^. ..Dorsal scoliosis and genu valgum'are. present. 
Vision of each eye with correction : — . - 

/p — 1*50 D. sph. , •— 1*0 D. sph. "V^' 

V ■ -2-0 D. cyl. 60° ' -2-0 D. cyl. ISOV 

and without correction is 2/60 after much searching. There is 
complete and absolute loss of the. peripheral fields and as far as can 
be ascertained only small receptive areas in the perimacular regions 
remain. The left eye is divergent 5-10 degrees. Both pupils are 
equal and react to light and convergence accommodation. Constant 



' Fig. 3. 

Left fundus of T. S. 
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bilateral nystagmus of the pendulum type'is_present- It is slow in 
rate, and increased, in range on lateral fixation. A small posterior 
polar cataract is present in each eye. The fundi {Fig. 3) are lack- 
lustre. Small patches of pigment of vaiy-ing shapes are scattered 
over the fundi but ‘‘bone corpuscle ” pigmentation is not predomin- 
ant. In addition there is a fine peppering of pigment where the 
tapeto-retinal atrophy is more marked. Occasional small circum- 
scribed areas of retino-choroidal atrophy are present. The maculae 
are spotted with pigment. The retinal vessels are diminished in 
calibre. Unmasking of the choroidal \-essels is present over the 
greater part of both fundi except in the macular and perimacular 
regions. 

Motor and sensory functions of the cranial nen^es (apart from 
2nd nerves) are normal. 

Muscle tone and power in the limbs is good. There is no ataxia. 
Deep and superficial reflexes are normal and sensation good. 

Examination of heart, lungs, and abdomen reveals no abnormality. 

Blood pressure : Systolic 128. Diastolic 87. Urine : No abnor- 
mality. No polyuria or polydipsia. Blood : Wassermann reaction : 
negative. -X-ray of skull shows normal conformation. The sella 
turcica shows no abnormality. X-ray of hands and feet : nil 
abnorrhal. 


Remarks 

Reviews of the collected families present a large number of mis- 
carriages and earl]' deaths indicating that the expression of the 
genes may be so severe as to result in non-viability or early death. 
In this sibship it may be that the miscarriage was due to this cause 
and there is little doubt that this accounts for the still birth of the 
affected female child. 

The present case taken in connection with the previously reported 
cases, indicates that the range of fundus lesions in the Laurence- 
Moon-Biedl syndrome extends to at least four variants of tapeto- 
retinal degeneration : t 3 'pica] retinitis pigmentosa, atypical retinitis 
pigmentosa, macular dystroph}', and atypical retinitis pigmentosa 
combined with macular dystrophy. 

I am indebted to Mr. L.' H. Savin for the opportunity to report 
the case, and to Professor Arnold Sorsby for his kind assistance. 
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THE ACTION OF SULPHANILAMIDE ON RABBITS’ 
LENSES IN VITRO - 1 ' 

BY 

A. Bakker 

GROXINCEN 

. Introduction 

In a communication published some years ago^ I described a number 
of introductory experiments which had the object of showing that 
the perfusion culture method of de Haan*^ was excellently service- 
able for keeping alive rabbits’ lenses in vitro for many days. This 
was the first time that' it seemed possible to preserve that extra- 
ordinarily vulnerable tissue in such a good condition outside the body. 
All attempts made in that direction had always miscarried until 
then^b 

These preliminary experiments convincingly demonstrated the 
usefulness of this method. Of course good results can only be 
obtained when the lens is not injured during the operation. 

One of the most striking advantages of the perfusion culture 
method is the continual renewal of the nutrient medium. This 
liquid, obtained from the abdominal cavity of rabbits and in its 
composition resembling aqueous humour very much, passes the 
explants in an uninterrupted current. Probabl)' it is for that veiy 
reason that I succeeded in obtaining such good results. 

The more important facts of my research work, showing evidence 
of the high vitality of the explanted lenses, may be summarized as 
follows : — 

1. Unaltered metabolism even in e,\plants several days old. The 
lenses maintain their normal transparenc}' for many weeks. 

2. Lenses of young animals show symptoms of growth, apparent 
from mitotic cell divisions in the equator region. 

3. Ascorbic acid can freely diffuse through the capsule in both 
directions. When the nutrient liquid contains an adequate quantity 
of this vitamin its concentiation in the lens has normal values too^ 
This indicates that the permeability of the capsule of the explanted 
lenses does not change. 

4. Regeneration of experimentally wounded capsules starts and 
goes on in vitro in exacti}' the same way as in vivo. The final 
result is in both circumstances a newly formed capsule^. 

In subsequent experiments not only the lens but also other ocular 
tissues, such as the iris, the choroid, the retina and the ciliar}^ body 
were explanted -with equally good results'*. This enlargement of the 

*From the Histological Institute, University Groningen (Director: Professor 
J. de Haan. M.D.). 

t Received for publication, January 7, 1947. 
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usefulness of our culture rhethod enabled us to inA'estigate the 
influence of radiant energy on the cr^-stalline lens, covered or not by 
the iris^. The conception of Vogt and co-workers’^ that the lens 
absorbs the light rays -of long wave-lengths in large quantities 
could be refuted. My experiments showed that the explanted lens 
onl}' became cataractous under the influence of heat rays, when it 
was covered bj’ the pigmented iris. Thus my experiments agreed 
fully with those of Goldmann’^ i'lthough Goldmann and I worked 
along quite different lines, we both came to the conclusion that the 
lens is indirectly burnt bj' the heat ra 5 ^s absorbed in the pigmented 
iris. 

This short enumeration of the results obtained with the explanted 
rabbits’ lenses may give an impression "Qf the possibilities of this 
culture method. 

Subsequently I carried out further investigations, with the object 
of determining whether this method could be made subsem’ent to 
testing drugs on their toxicity. I chose sulphanilamide (prontosil 
album), as this drug is easily soluble in water and as it was used in 
our laboratory to fight against probable infections of the nutrient 
liquid. 

There w’as still another reason to investigate the influence of 
sulphanilamide on the lens, as it is known that this drug inhibits 
the enzyme action of carbonic anhydrase. This enzyme (discovered 
by Brinkman and Margaria’^) catalyzes the reaction H2C03;^C02-f-' 
H 2 O. Now the lens contains a verj' high concentration of this 
enzyme and as I could show* that in cataractous lenses the concen- 
tration of carbonic anhydrase decreases considerably, it is probable 
that an intimate relation exists between this enzj'me and the 
transparency of the lens. In other words the behaviour of the 
explanted lens under the influence of sulphanilamide can enable us 
to get an impression of the toxic action of this drug. 

A simple method to determine the concentration of carbonic 
anhj'drase in lenses (and in other ocular tissues) is described in a 
preceding article". Two later papers deal with some activators and 
inhibitors of this enz)’me®, ®. 

For the details of this culture method and the technique I must 
refer, to m 3 ’ former publications. 

.^t the end of each experiment the enz}’me concentration and the 
content of sulphanilamide in the lenses is determined. Sometimes 
the lens is microscopicalh' examined, this, however, does not 
yield any important data. . 

Experimental results 

Introductory experiments taught us that a concentration of 5 mgr. 
per cent, of sulphanilamide in the nutrient fluid (a concentration 
lower than the blood concentration in the usual therapeutic dose) 
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was quite harmless for lenses of adult rabbits. In eight .day old 
explants the lenses did not show any opacities (perfusion velocity 
of the nutrient fluid 1 drop in about 50 to 60 seconds). 

A content of 20 mgr. per cent, of sulphanilamide was not noxious 
to lenses of a seven week old rabbit. After a stay of three days in 
the culture vessel the lenses were still quite clear. 

When, however, the concentration was raised to 400 mgr. per 
cent, the lenses of a four week old rabbit got very opaque in the 
short time of two hours. After 15 hours transparenc}' was so much 
impaired that letters on an underlying paper could ho longer be read. 
After three days the culture was stopped. The opacities were 
especially localized in the posterior cortex, but also the anterior 
cortex showed some of them. The lenses contained 385 mgr. per 
cent, of sulphanilamide, demonstrating that the capsule is freely 
permeable to this drug. The enzyme action was reduced to 1/5 of 
its original value. 

Though the deleterious influence to lenses of very young animals 
was evident, the toxicity of sulphanilamide for lenses of adult rabbits 
was less pronounced. It was not until after five days. that Jenses 
of the latter in the same concentration (400 mgr. per cent.) showed 
some opacities. After eight days the enzyme action in these lenses 
was reduced to less than 1 /6 of its original value. . 

Conclusions 

The perfusion culture method proved to be able to give reliable 
information on the toxic action of chemicals. With the aid of the 
same method too, I was formerly able to give an affirmative answer 
to the question whether galactose has a direct no.xious influence on 
the lens''’. 

The present experiments have showm that sulphanilarhide has 
not any injurious effect on rabbits’ lenses when the concentration 
is not raised above the level Reached in normal therapeutic doses. 
Yet, some caution is advisable in using this drug. Mrs. Schappert- ' 
Kimmijser told me (verbal communication) that in a 43 year old 
patient, suffering from erysipelas faciei and treated with prontosil 
for no less than 4 months, cataractous changes in both lenses of 
capsular and sub-capsular character developed. ; . . , 

There was a striking difference between the behaviour of young 
and old lenses in my experiments. The }'ounger the animals were 
the more their lenses were susceptible to the noxious influence of 
sulphanilamide „ ‘ ' 
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A CASE OF CONGENITAL VERTICAL SHORTNESS 
OF THE LIDS COMBINED WITH TETRASTICHIASIS^ 

BV 

Dr. J. Landau 

(From the Eye Department of the Hadassah University Hospital, 

. Jerusalem, Director : Professor A. Feigenbaum). 

Congenital shortness of the Jids was entensively studied by 
E. Fuchs^-in 1885, Congenital absence (abiepharon) or ma-ximal 
shortness (microblepharon) of the lids has been observed repeatedly, 
partly in monsters, and also in otherwise normal individuals (cf. 
Manz, Handbttch. d. Ophthal., GraefeSaemisch., Vol. II, p. 103). 
Stelhvag described mainly the smallness of the lids in the horizontal 
diameter and the ensuing shortness of the palpebral fissure in this 
direction but not what, in the opinion of the writer, should be called 
vertical shortness of the lids. It was left to Fuchs to coin the 
e.xpressions "height of the lid ” and "vertical extension of the skin 
of the lid ”, " Height of the lid ” is the maximum distance between 

the lid margin and the centre (i.e. half the breadth) of the eyebrow. 
In measuring this height the individual is asked to close the eyes 

* Received for publication, December 20, 1946. 
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lightly as though he were sleeping. “ Vertical extension of the lids” 
is the maximal distance measured between the free lid margin and 
the centre of the eyebrow while the lid is held by the cilia and 
maximall}' stretched. These two measurements can be obtained 
only for the upper lid as there is no fixed demarcation between the 
lower lid and the skin of tiie cheek and no reference point exists for 
measuring the lower lid. The proportion between height'and vertical 
extension of the lid is the co-efficient. Once this co-efficient falls 
below a certain value (1‘5) the lid closure becomes abnormal: Normal 
closure of the lids is possible only if the height of the stretched 
upper lid is-greater by at least one half than the height in a lightly 
closed state. The co-efficient varies from 1*5 in infants to 1’9 in old 
people. When the lid closure is not complete, lagophthalmos results. 
Complications of this condition" are conjunctivitis and blepharitis 
(usually ulcerative). The cornea is rarely involved. 

Von Herrenschwand^ published a case of congenital (vertical) 
shortness of the lids with ectropion of the palpebral conjunctiva. 
The lid margins were covered with conjunctiva, there were only a 
few eyelashes present and the laciy'mal puncta were absent. The 
tarsi were normal. 

Urmetzer" presented a case of abnormal (vertical) shortness of the 
lids with marked hyperaemia of the lid marginSj madarosis and a 
slight ectropion of the lower lid. Complete closure of the lids was 
impossible and the stretched lids were hardly longer than the relaxed 
ones. ■ , ■ . 

The following case was observed at our out-patient department. 

L. J., a boy aged 16 years, showed wdth closed lids a lagophthalmos 
of about 2’5 millimetres in both eyes (Fig. 1). The height of the 



Fig.]. 

lids was 24 millimetres, the vertical extension 30 millimetres. The 
co-efficient was, therefore, 1'24. In both upper lids the cutaneous 
part of the lid margin was slightly everted, particularly in the 
temporal portion (Fig. 2). There were in both upper lids four rows 
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Fig. 2. 



Fig. 3. 

of equall}' well developed eyelashes. In the palpebral conjunctiva 
of both upper lids a fine dark line was visible in the subtarsal sulcus 
from which thin vertical streaks were extending (Fig. 3). 

Visual Acuity: R.E. + 0’5 D. sph. c. + 0‘5 D. cyl. 1S0° 5/5 
(partly) ; L.E. •+ 0'5 D. sph. c. -f 0*5 D. cyl. 180° 5/5 (partly). 

There was no irritation of the lid margins or the conjunctiva. 
Apart from an acute blepharo-conjunctivitis in 1939, and a stye in 
1941 no inflammator}' conditions of the lids had occurred until now. 

Discussion 

To explain congenital distichiasis KuhnF assumes a heterologous 
developmental anomaly. Cilia develop instead of Meibomian glands 
not only at the anterior but also at the posterior edge of the lid 
margin, owing to an abnormal preformation of unknown origin. 
Brailey® is also of the opinion that the epithelial invagination of the 
material destined to form the Meibomian glands failed to take place 
and that eyelashes developed in their stead, corresponding e.xactlv 
to the ducts of the glands. Erdmann" converselv, con.^iders the 
glands which belong to the posterior row of cilia as a formation of 
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cilia and Meibomian glands from the same aulage, -differentiation 
having failed to take place owing to an’ unknown cause. According 
to him the epithelial cone constituting the first anlage of both organs 
may develop into either an eyelash or an acinus of a Meibomian 
gland. An increase in the number of cilia, polytrichiasis or hyper- 
trichosis, may be congenital or acquired. In congenital polytrichiasis 
the cilia are arranged in two or even three or four rows instead of 
only one, conditions which are called distichiasis, tristichiasis or 
tetrastichiasis®, Fuchs® reserves the term distichiasis for those rare 
cases where there are congenitally two regular rows of cilia in an 
otherwise normally developed, not inflamed lid, Aubaret’® also 
considers congenital distichiasis to be a rare anomal}'. 

The case presented above shows in addition to congenital vertical 
shortness of the lids, the rare picture of tetrastichiasis. The dark 
lines visible in the sulcus subtarsalis seem to be the hair follicles of 
the supernumerar}' cilia -which have developed instead of the 
Meibomian glands. In spite of the e,\isting shortness of the lids and 
the resulting lagophthalmos, the lid margins are altogether free from 
irritation, possibly because the cilia are regular and well developed. 
According to Schreiber® the case of congenital symmetrical shortness 
of the lids with congenital symmetrical ectropion of the lid conjunc- 
tiva described by von Herrenscbwand^ is unique in the literature. In 
the present case the partial eversion of the upper lid represents an 
abortive form of this condition. 

While almost all cases of the Fuchs’ - showed inflammatorj' 
changes of the conjunctiva and the lid margins, in the case described 
here there were no signs of irritation. The cases of von Herrenschwand'’ 
and Urmetzer^ had scanty cilia or no cilia at all (madardsis), whereas 
dn our case there W'ere four rows of regular, healthy cilia. According 
TO the table of Fuchs- the normal co-efficient for the age.of 16 years 
is 1'6 while in our case it is I '24. 

Summary 

1. A case of congenital shortness of the lids in the vertical 
direction (“vertical shortness”), combined with tetrastichiasis, is 
presented, 

2, A partial eversion of the cutaneous part of the upper lid 
margin was observed, 

3, In spite of the existing lagophthalmos the eyes remained free 
from irritation or inflammation, possibly because of the co-existing 
hj’pertrichosis, 

4. In the sulcus subtarsalis a dark line was apparent due to the 
hair follicles of the supernumerar}’- cilia showing through the con- 
junctiva. These have probably taken the place of- the Meibomian 
glands occup 3 dng their ducts. 
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RESEARCH IN ZURICH ' y 

“ Summary of the work on the pathological changes in the 
aqueous-humour and the blood-aqueous barrier, at Zurich.” * 

BY 

M. J. Roper-Hale, D.O.M.S. 

BIRMINGHAM 

The research at present being carried out at the University 
Augenklinik at Zurich is devoted to the study of the aqueous humour 
and the blood-aqueous barrier. 

This work was started by Professor Marc .Amsler and his associates 
in Lausanne in 1940, and was mainlj' concerned with the albumen 
and cell-content of the aqueous in disease.of the anterior segment. 
Since the Professor’s appointment as Director the work has been 
continued and augmented at this clinic. 

The aqueous humour 

The specimen of aqueous humourisobtainedinthe following way: — 
A smear and culture are taken from the conjunctival sac. The lids 
are then held open bj’ a speculum, and a small scraping of corneal 
epithelium is taken from the lower and outer part of the cornea 
about three millimetres from the limbus. This area is painted with 
5 per cent, iodine solution. The eye is now fixed by an assistant, 
and a puncture made through the painted area in a plane parallel to 
the iris. This puncture is made with a special needle devised bv 
Profe.'sor .Amsler which is placed on a 1 c.c. (tuberculin) syringe. 


* Received for publication. January 29. 1947. 
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The aqueous is then slow!)’ withdrawn, and the needle removed in 
the same plane as that of its insertion. 

This relatively simple procedure can easily be performed in the 
out-patient department. 

The following investigations are made on the specimens obtained. 

The conjunctival smear is e.xamined after staining, and the state 
of the cells noted. The result of the conjunctival culture is correlafec^.^^^^ 
with the findings in the culture of the aqueous. The cell scraping^ 
of the corneal epithelium is also e.xamined. microscopically. A drop , 
of the aqueous is used in the Pand}’’ reaction (this reaction for the 
quantitative detection of albumen being selected for its reasonably 
accurate clinical results on small specimens). Another drop is placed 
in a counting cell (Fuchs-Rosenthal)’ to give a true figure of the 
cells/mm^. A culture' is taken in a broth medium (Rosenow). The 
remaining fluid is placed in a capillary centrifuge tube in which the 
centrifuged matter is deposited on a cover-glass; this specimen is 
stained with the May-Grunwald and Giemsa reagents and mounted, 
the slide isAhen e.xamined to ascertain the type of cell present. If 
there is sufficient fluid a specimen is also stained by Gram’s method. 

All this has to be carried out oti one-fifth of a c.c. of fluid or less, 
and the apparatus used is adapted for these minute quantities. 

These e-xaminaliions were controlled by an investigation of 300 
normal eyes. 

Serum reactions were carried out on a few cases early in the series, 
but were given up on account of the greater need for the fluid in 
other investigations. It was found that the-W.R. in the aqueous is 
never positive if the blood reaction is negative, and even with a 
positive blood reaction unless there is albumen present the result is 
negative. 

So far just over 1900 a.c. punctures have been performed in the 
course of this research. 


Findings - . 

1. In accord with other authors who have studied this question, 

it has been found that the normal aqueous contains between 0 and 
1 cell/mm^. - ' ■ ■ 

2. In anterior uveitis and deep ulcers of the cornea, the nurnber 
of cells is increased in varying proportions. The figures most often 
obtained vary between 30 and 200 cells/mm^ A few cases rise even 
to 100,000 cells/mmb 

3. In acute inflammations, .the albumens are increased in 
proportion to the number of cells. 

4. In chronic inflammations and other diseases it has been found 
constantly that there is a dissociation between the albumens and the 
cells, comparable to that observed in the pathology of the cerebro- 
spinal fluid. 
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5. The researches on the morphology and origin of the cells has 
proved that they are derived from the blood and the neighbouring 
tissues. The predominant role of the reticulo-endothelial system 
in a great number of cases of chronic irido-cyclitis has been noticed. 

5. The phagocytic and antitoxic function of the cells desquamated 
into the anterior chamber has been indicated by the presence of 
micro- and macrophages in the specimens. 

7. Out of 651 cases of exogenous and endogenous irido-cyclitis, 
keratitis and panophthalmitis, 19 per cent, showed large reticulo- 
endothelial cells which had phagocytosed micro-organisms. Those 
that \Yere most commonly seen were cocci with variable morphology 
and staining — thought to be staphylococci in most cases. In per- 
forating wounds one may find Morax-Axenfeld bacilli and pseudo- 
diphtheroids. Tubercle bacilli have never been found, except in one 
unusual case in which a positive culture was obtained. 

Cultures are verj’ rarely, positive (about 3 per cent.) even with 
strongly positive smears. Altogether the cultures have consisted of 
7 Staph, albus. 1 Tubercle bacillus 

1 Staph, aureus. 1 Morax-Axenfeld bacillus. 

3 Pneumococcus. 6 Pseudo-diphtheroids and 

1 Streptococcus. other unidentified organisms. 

8. The presence of micro-organisms' in the anterior chamber in 
the course of keratitis and anterior .uveitis throws a light on the 
aetiolog}' in many cases. 

9. The absence of tubercle bacilli in the numerous specimens 
studied causes doubt as to the preponderant role which is attributed, 
to them in the pathogenesis of chronic uveitis, especially as other 
microbes have been found. 

10. The phagocytosed micro-organisms which have been found 
have indicated the possibility of focal infection, and in'many cases 
a focus has been found suggesting a strong aefiological factor. 

The blood-aqueous barrier 

Following the work of Ehrlich in 1881 on the use of intra-venous 
fluorescein (when he noticed that the dye found its way into the 
anterior chamber ) ; this method has been adapted to the needs of the 
research here on the permeability of the blood-aqueous wall. 

The flourescein is injected intra-venously and relative measure- 
ments of its concentration are taken at suitable time interr'als during 
the next 30 minutes. 

This is done by means of an adapted slit-lamp in which the 
illumination of the anterior chamber can be reduced bv a resistance 
while the eye is kept under observation, until the green colouration 
of the aqueous is no longer detectable. Readings are then taken 
from an amperemeter in the slit-lamp circuit. 
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. These readings arc plotted on a chart in graph form; time/amps 
resistance over a period of half an hour. 

A preliminary investigation was carried out on 200 normals. 
These were carefully selected from individuals in which there was no 
evidence of ocular or general disease. 

The results in these cases show that: — 

1. There is a normal excretion of the dye into the anterior 
chamber. The analysis of the 200 cases shows that there is a 
regular and gradual rise of fluorescein concentration during the time 
of examination. 

2. The permeability curves of the two normal eyes of an 
individual are the same. 

3. The day to day variations in a normal eye are well within the 
limits of the normal band. 

4. The normal for children up to about 15-17 years, is a little 
higher than the normal band for adults. 

This research was then directed to the study of the altered per- 
meability in disease, at first onl}' in ocular disease, but more recently 
in cases with general diseases. 

More than 1,000 patients have been examined in this way. The 
pathological curves of increased permeability are situated above the. 
normal band and are characterised by an iinmediate rapid rise of 
concentration to a point where the concentration remains almost 
unaltered. - . ' ' 

•The findings in disease are as follows : — , 

1. Irido-cyclitis. All degrees of permeability increase, from the 

slightest forms to the most severe are seen, corresponding to the 
severity of the irido-cyclitis. There is a possibilitj' of early diagnosis 
in cases where no other sign is visible. A control can be made of 
therapeutic efiect on the permeability. - ■ 

2. Glaucoma simplex. Some cases show normal or slightly 

increased permeabilit}", while others show a considerable rise in 
permeability. It is possible, that these alterations in- the findings 
show a difterentiation between true simple glaucoma and those 
tending to an inflammatory aetiology (on these points one’s treatment 
may be altered). - , 

3. Traumata. Contusion and perforating injuries produce a 
great increase of permeability. It can be seen in cases of unilateral 
injury, that there is a bilateral rise of permeability although the 
uninjured eye shows a less marked increase. 

4. Other ocular affections causing an increased permeability- 
As examples : central venous thrombosis, periphlebitis, retinal 
detachment, choroiditis. 

5. General diseases showing an increased permeability (with no 
sign of ocular inflammation). Bronchial asthma, gastric' ulcer, 
generalised oedema, chronic nephritis, epidemic hepatitis, rheumatic 
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polyarthritis, obesity, and above all diabetes (40 per centd, and 
malignant hypertension. In purpura there is some parallelism 
between increased permeability and the Rumpel-Leed phenomenon. 
■ 6. Pharmacological effects. The pharmacological effects of 
some drugs commonly used in eye treatment, or which are known 
to have an effect on. the capillary* permeability in other parts of the 
body% have been studied. It has been found that pilocarpine 
increases the permeability, atropine and homatropine have no 
effect, adrenalin and 1-glaucosan diminish the permeability. Sub- 
conjunctival injections of slightly hypertonic sodium chloride 
increase the permeability*, calcium injected intra-venously* in a dose 
of 10 c.c. of a 20 per cent, solution in many cases has a diminishing 
effect. Sub-cutaneous histamine in small doses has an enormously 
increasing effect. 


The Tyndall effect 

Since this work was taken up at Zurich, further aspects have 
been enquired into. 

The beam of light from a slit-lamp passing through a proteinaceous 
aqueous in the anterior chamber shows itself in a flare described by* 
Tyndall in 1869, and called the Tyndall effect. 

This can be used as a clinical sigri in diagnosis and prognosis of 
infections of the anterior -segment. The Tyndall effect is more 
marked the higher the protein content of the aqueous and this is 
measured by* a Tyndall photometer. This also is a modified slit- 
lamp in which part of the illumination is reflected through a pair of 
crossed polarising filters to the microscope. On looking through 
the ey'e-piece one sees a:n oblong strip of light the brightness of 
which can be adjusted by rotation of one of the filters. 

The image of the slit-lamp beam passing through the aqueous is 
seen immediately* above the polarised image. The latter is adjusted 
until the appearance of both images is identical, and an average of 
four readings taken. 

The results can be plotted on a graph (the Tyndall Nephelogram) 
giving an accurate record of the variations of the phenomenon. 

When plotted against time the graph will show a rise and fall 
which corresponds closely to the clinical deterioration and improve- 
ment, the more useful because of the early appearance of this sign 
in disease of the anterior segment. 

In comparing the uses of the Tyndall effect with that of the 
fluorescein permeability, we see that the Tyndall effect shows the 
permeability of the damaged blood-aqueous barrier to proteins and 
large molecules: while the fluorescein permeability shows the more 
minute changes in the permeability of the wall to smaller particles. 
Secondly, whereas the normal barrier will not allow a positive 
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Tyndal] effect, it will allow fluorescein to pass through. Thus the 
fluorescein will give an earlier and more sensitiv'e impression. ;i hi 

The most recent trends here are aimed at finding out the effect 
of pathological aqueous on a tissue culture of fibrocytes. It is 
suspected from clinical observations that the pathological humour 
will have a detrimental effect on the.se cells. The work has only 
just commenced (November, 1946) and no results are available yet. 

The aqueous is now also being examined under the ultra- 
microscope to study the cells, bacteria, and the number and size of 
the protein particles. 
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A GRONBLAD-STRANDBERG SYNDROME* 

BY 

Dr, Sureyva Gokduren 

professor of ophthalmology, university of ANKARA 

Angioid streaks are a rare -form of retinal degeneration and are 
recxignisable by a network' of streaks varying in colour from reddish 
to dark brown. The two components of- the syndrome, that is, 
angioid streaks and pseudo-xanthoma elasticum could be clearly seen 
in our case. It is suggested that in this disease there is a degenera- 
tion of the elastic tissues throughout the bodjL 

* Received for publication, January IS, 1947. 
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Case Report 

Hiiseyin K., a worker aged 35 5 -ears, complained of blindness in 
the right e 5 ’e and was admitted to hospital. He had never before 
noticed an)-thing strange about his e 5 -es. Personal and past histor}" 
had no bearing on the case. We questioned him carefull}' but could 
not find an}' trace of a similar e 5 ’e disease in an}' relative. Urine 
analyses showed nothing pathological, arterial blood pressure 70/100 
m.m., red and white B.C. number, blood picture and internal organs 
were normal. Radiological examination of the lungs revealed nothing 
pathological. Mantoux test and Wassermann reaction were negative, 
blood cholesterin normal. Externally -both eyes were normal. In the 
right eye central vision was lost, and in the fundus there was a 
second network behind the retinal vessels, resembling the latter 
(Fig. 1). Round the papilla was a black, irregular ring from which 
started many irregular streaks, with ragged borders and of varying 
rndth. The streaks were behind the- retinal vessels and in front of 

RIGHT 



Fig 1. 
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the choroidal ones. The fundus picture did not reveal whether they 
belonged to the retina or choroid. Although the streaks usually 
ended before reaching the peripheral parts of the fundus, some could 
be seen to meet it. There was a large yellow lesion in the fundus, 
extending 1 mm. into the vitreous, filling, the macular area and 
reaching the papilla. The lower part of the lesion was surrounded 


LEFT 



by a deep retinal haemorrhage. Near a small artery was a second 
small haemorrhage, temporal to the macular region. Since the 
patient had no central vision in the right we obtained its visual 
field by the Schlosser method. A large central scotoma was revealed 
(Fig. 3). The left fundus was also abnormal with pigmented streaks 
as in the right eye, starting from the peripapillary ring and leading 
to the peripheral parts of the fundus. There were more streaks 
than in the right eye (Fig. 2). There were three choroidal atrophic 
patches round the papilla. No macular lesion was present, vision 
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was 20/25 and visual field normal (Fig. 4). Only, macular lesions 
interfere with vision. Pigmented lirtes do hot apparently affect it. 

In 18S9 Do}me described the characteristic appearance of the 
fundus as a network similar to the vessels. Three years later the 
tiisease was observed by Plange, Stephenson and Knapp, and named 
angioid streaks as a clinical entity. The aetiology of the disease is 

RIGHT 


90 



Fig. 3. 

not well knoAvn. Doyne and Plange suggested that the streaks were 
haemorrhagic in origin and this was elaborated by Collins. He 
believed that the haemorrhage was intra-choroidal and that 
haematogenous pigment Avas deposited in the periA’ascular spaces. 

The formation of supernumerary neAA' A’essels AA'as suggested by 
Lister and others. Both theories AA’ere neA'ertheless found 
unsatisfactorj-. 

The deformation of the inner tissues of the eye, particularly of the 
pigment epithelium, Avas suggested by Walser, Alt, Coppez, and 
Danis, the folding being probably produced by some e.xudative 
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process in the choroid. Affection of the retina itself by the accumu- 
lation under it of pigmentarj' debris is more full)' authenticated by 
Law’s' histological findings. This theor)', however, was also 
unsatisfactory. 

Deterioration of the elastic elements of Bruch's membrane leading 
to the formation of fissures was suggested as the aetiological factor 
by. Kofler and Lohmann. The theor)' attracted little attention, 
however, until the association ofangioidstreakswith pseudo-xanthoma 
elasticum was pointed out by Gronblad. 

Our conclusions are in accordance with the last theor)'. It is a 
most uncommon disease of obscure aetiolog)', affecting the elastic 
tissues throughout the body. 

The skin lesions, pointed out by Gronblad, have the appearance 
of buff or yellow patches situated on the neck, abdomen, flexures and 
chest. The first two manifestations were apparent in the above- 
mentioned case. The presence of two conditions together was later 
observed in many cases. Statistics of Gronblad revealed the fact 
that 57 out 67 cases skin and fundus appearances together. The 
association of two lesions was given the name of Gronblad- 
Strandberg syndrome. 

Angioid streaks are caused by the widespread degeneration of the 
elastic tissues, and can be observ'ed in the posterior pole and in the 
lamina vitrea. In the elastic structure of the lamina ^^trea and in 
the inner layers of the choroid one may obser\'e some degenerate 
patches. These patches appear to be due to the reduced resilience 
of the elastic tissue and may result in fissures and lines. In our case 
extensive parts of the skin of the neck and the abdomen had a 
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Fig. 7. 


parchment-Iilce appearance, and raised yellow streaks and patches 
could be clearly seen (Figs. 5-6). Although trauma has been quoted 
as an aetiological factor, no trauma could be noticed in this case. 

Pathological examinations were made of the skinof the abdomen:— 
“ A slight hyperkeratosis may be observed in some parts, and an 
increase in pigmentation in others. In comparison • the epidermis 
has become thinner, and shows accumulations of large protoplasmic 
vacuolar cells. The collagen fibres have been broken and diminished 
in size. Scattered infiltrations of inflammatorj' cells appear in some 
parts. “ Anatomico-Pathological Laboratorj’, Giilhane Hospital 
(Fig. 7). _ _ ^ _ 

The above findings confirm’ the degeneration of the elastic elements 
of skin. Our case, having characteristic ophthalmoscopic, and skin 
lesions, is a typical example of the so-called Gronblad-Strandberg 
syndrome. 

REFERENCES 

Duke-Elder — Text-book of Ophthalmology, Vol. IlE 
Baillja-RT, P . — Train d’Ophfalmologie, Vol. V. 

ScHtECK, F. —Kiirzes H andbuch der Ophtlialmologie. 

JIarchionini Alfred und Turcut Kemal — Dermatologische Wochenschriit 
Bd. 114, Nr. 8. 



Improved Dark-Adaptometer 


235 


AN IMPROVED DARK-ADAPTOMETER^ 

BY - 

Walter Koch 

DEPARTMENT OF HYGIENE, HEBREW UNIVERSITY', JERUSALEM 

Some time-ago an instrument was described in this Journal intended 
for testing '.dark-adaptation in normal and sub-normal patients. 
However, when it w-as tried to investigate gross disturbances (e.g., 
retinitis. pigmentosa), the need was felt for a wider range of readings. 
When re-designing the apparatus provisions were also made to 
change the colour of the test-light if desired in order to make the 
instrument more versatile. 

As the general outlay of the apparatus has remained the same 
except for two relevant items, the reader is referred to the previous 
paper. In the former design (see previous paper, p. 236, drawing I, 
"9”} a blue glass plate was ins.erted into the path of rays; as this 
glass plate could not be easily removed, the light of the stimulus 
was unvarjdng blue. The same drawing also showed (see "11'’) how 
the intensity of the test-light was being reduced by openings of 
different size drilled into a metal-strip. A limit of this method was 
given by the fact that a verj’ fine hole is rather difficult to drill, to 
keep clean, and to center. 

In the present design the aforementioned limitations have been 
overcome as follows : 

. (<j) Changing the colour cf light : A double-walled, rotating disc 
(see 9A in this paper) replaces the blue filter (9) of the former design. 
This disc is similar to that used in ophthalmoscopes for changing 
lenses, and has six openings. Into five of them filters of different 
colour can be inserted ; the sixth, hole remains empt}*, thus passing 
uncoloured light when brought into position. In the photo the 
empty opening (6) is shown centered. 

(6) Altering the' intensity of light : A disc (see llAinthis paper), 
similar to the colour-filter disc (9 A) takes the place of the metal strip- 
(11) used in the previous design. The six openings in this disc are 
all of equal size and accomodate six grey filters of different trans- 
mission. These neutral screens may be obtained from Messrs. Ilford 
but if less accuracy is needed they can be prepared quite easily by 
exposing and developing photographic film. Their density* is deter- 
mined by photometrA'. As verv- dark screens can be tested only with 

* Received for publication, February 6, 1947. 

* Density means log,(, "here Ij, stands for incident light and I for transmitted 

light ; thus a filter transmitting 10 per cent, of the full (100 per cent.) incident light 
has a density of ; log 100 -7 log 10, or : 2 — T = 1. 
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difficulty, several more transparent neutral, filters can be combined 
as to give the required density. As done for the disc carrying the 
coloured filters, the openings are marked from "1" to "6". In the 
photo grey screen number three (with a density of O’HO) has been 
brought into position. The full, range of densities is shown in table I : 



Table I 




Number of opening: 

//}// tlQtt tijll 

" 4 " 

75" 

"6" 

Density : 

2'4S r49 0‘40 

578 

4‘63 

3'60 

r 


In order to determine the relative densities of our screens, one of 
them, e.g. "I" is assumed to be zero. Thus the density of screen 
two becomes: 1'49— 2*48 =-0‘99, the density of screen three: 
0'40 — 2"4S = — 2"08- etc.' Table II lists these values: 

Table II 

—0*99 — 2’08 + 3‘30 ' + 2'15 4-l'12 

The calibration proper is performed without colour filter, but with 
grey screen one in position ; a light-source calibrated by the National 
Physical Laboratory, Teddington, serves as a standard. By stopping 
down the diaphragm of the standard and of the adaptometer' simul- 
taneously, a calibration curve is obtained. Though these figures 
could be directly entered on the cardboard attached to the face of 
our shutter, it is more convenient 'to make a correction for blue light, 
as this colour is preferably used in dark adaptation tests. In the 
uncoloured light of our lamp the blue filter itself has a density of 
2'37 ; thus 2‘37 has to be deducted from the values obtained in the 
calibration chart. The corrected figures are now entered on. the 
cardboard. The scale (as showm in the photo) reads directly 
logarithmic units of millimicrolamberts for blue light, if grey screen 
one is in position. Shifting over to grey screen two ■which is by 
0'99 units more transparent (see Table II) means CTd<fmg' 0‘99 to the 
reading of the diaphragm scale. Similarly, as grey screen six is by 
1T2 units more opaque than screen one, it calls for a deduction ot 
1T2. Using white light instead of blue light, 2‘37 has to be added 
(see above). 

It will, however, be noticed that no arithmetic at all is involved 
when testing final thresholds in normal or slightl)' subnormal cases 
if blue light is used. For screen one (relative density zero) does not 
call for a correction. The neighbouring screen (two) which covers 
most of the sub-normal cases needs simply' adding one (or more 
exactly' 0'99). 


Number of opening: "1" 
Density — 2'48 : 0 
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Thus the threshold shown in the photo has to be read off as : 1'9 
(indicated on the scale of the diaphragm), plus 2‘37 ("6" on the 
colour-filter disc indicating white light), plus 2’08 (due to grey screen 
"3"), the 'total value being 6’35 log units of millimicrolamberts. 

Summary 

' ( A. dark-adaptometer is described which covers a wide range of 
intensities of light stimuli and allows the use of different colours. 

REFERENCE 

Koch, \V. — A new instrument for dark adaptation tests, Brit.Jl. Ophtlial., Mav, 
1945, p. 234. 
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CIRCULATORY STUDIES OF THE FUNDUS 
OF THE EYE^ 

nv 

P. Weinstein and J. Forgacs 

UUDArKST j 

OUR investigations assumed first that the ' difference of pressure 
between the arterial and venous parts of the capillary system acts 
as circulatory motor, further, that spontaneous venous pulsation of 
the fundus of the e}’e is a sign of a pressure prevailing within the 
central retinal vein lower than the intra-ocular teiision. One hundred 
cases were examined ; fifty of them showing spontaneous pulsation, 
the other fift}' without such. Hardl}"^ any difference concerning 
number of hypertonics and hypotonics, ocular tension, age, sex and 
brachial blood-pressure could be distinguished between the two 
groups in question (see Table). With those cases in which no 

■ Table J 


Pulsating cases 

Non-pulsating 


50 

cases 50 

Hypertonia ... ... ...• 

15. 

15 

Hypotonia ... ... ... . ... 

7 

6 

Ocular tension ... 

15-26 

13-23 

Age 

16-79 

16-76 

Sex ... ... 

25-25 

31-19 


S 2 

- 2 ■ . 

Blood-pressure... 

164/92 

160/90 

Appearance of arterial pulsation (inm. 


141 

mercury suction) 

97 

Appearance of venous pulsation (mm. 


,59 

mercury suction) 

27 

Complication : 



Retinal haemorrhage ... 

2 

6 

Chorio-retinitis ... 

2 

'4 . 

Papilloedema ... 

1 

2 

Atrophy of the optic nerve 

1 


Total 

6 (12 per 
cent.) 

12.(24 per 
■ cent.). . 


spontaneous venous pulsation was present, such was elicited by 
applying Kukan’s ophthalmo-dynamometer. We did not transpose 
the mercur}^ millimetre values at the moment pulsation, becomes 
visible, into values of retinal blood pressure, but in the fable only 


* Received for publication, January 13, 19 ^ 17 . 
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that mercury millimetre value of suction is represented, at which 
venous or arterial pulsation becomes first evident. 

The difference of the two groups manifests itself in- two directions 
the drop, from arterial and venous diastolic pressure established at a 
higher level with the non-pulsating cases, than with the pulsating 
ones (see Fig. I), although the value is the sarne, respectively the 
difference between arterial and venous pressure is essentially larger 
with the pulsating eye, The following has to be considered in 



Suction-pressure exerted on the bulfaoftheeye by ophthalmodynamometer 
in mm. of mercury, which elicited the first anerial or venous pulsation 
respectively, P — : non- pulsating cases. P-r: spontaneous pulsating 
cases. 
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evaluating these data : Kukan explains his method so' that when he 
exerts suction on the sclera by the disk, the rim of it presses the 
bulb of the eye in the same ratio, and thereby the intra-ocular 
pressure is increased in such a degree, that it surpasses the pressure 
prevalent within the vessels and thus causes pulsation within the 
same: Lately Dubois and Fischer from Weve’s clinic {Ophthal- 
inologica, 1941), proved that the intra-ocular pressure is not 
increased by this suction method, but the stretching of the sclera 
changes and the pressure of the retinal vessels decreases below the 
intra-ocular pressure thereby, and then pulsation ensues in them. 

The other difference between the two groups is, that with non- 
pulsating cases the incidence of ophthalmological complications is 
24 percent, while in pulsating cases it is 12 per cent. 

The difference between the tw-o groups, namely, that the drop of 
pressure with pulsating cases is greater between the arterial and 
venous part of the retinal circulatory system than with the non- 
pulsating, and that the entire pressure-level of the latter is shifted 
higher and that incidence of retinal complications is only half with 
pulsating eyes as with nop-pulsating, each follows from the other. 
The fact that arterial pressure is established at a higher level signifies 
that an obstacle prevails with the capillaries, to overcome which the 
pressure of the central retinal arterj' is increased. If again pressure 
is higher within the vein, that means worse circulatory conditions 
than when spontaneous pulsation prevails, because then the drop of 
pressure between arter}" and vein is higher and ‘therefore circulation 
is more continuous. The following cases serve as instances: 

1. Plesh curve of very large amplitude, high blood-pressure, 
spontaneous retinal venous pulsation absent, severe alterations of 
the fundus, nephrosclerosis. 

2. A curve completel)'^ similar to the first, similarly increased 
high blood-pressure, spontaneous pulsation, intact fundus. 

3. Curve of large amplitude, high blood-pressure, spontaneous 
pulsation, fundus haemorrhage and retinitis foci, complete restitution. 

The presence of spontaneous venous pulsation with the two latter 
cases evidently signifies satisfactory capillary circulation and secures 
retinal supply and disposition for improvement, while W’ith the first 
case despite high blood-pressure the circulation of the fundus is bad, 
because the level of the venous pressure is also increased, thereby 
the terminal points of the pressure-drop converging, the circulation 
becomes imperfect. 

What about hypotonic cases established at a lower level ot 
pressure? As long as the terminal points 'of the circulatory system 
show a difference of physiological pressure-drop, which keeps intact 
circulation going, this latter functions without trouble. But if this 
drop of pressure decreases, be it by further decrease of arterial pressure 
or increase of venous, the circulation becomes worse, as with those 
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hypotonic cases showing spontaneous venous-pulsation because this 
augments drop of pressure. According to Lauber and Sobansky 
ocular tension is significant with such hj^potonic individuals regard- 
ing retinal circulation its relative increase already inhibiting retinal 
blood circulation. Our own investigations have not demonstrated 
any difference between h 5 ’pertonics and hypotonics, pulsating and 
non-pulsating patients regarding ocular tension. According to 
Nakayima’s experiments, persons using steam baths show a decrease 
of brachial diastolic' pressure without exception, on account of the 
dilatation of the peripherial small vessels, similarly the diastolic 
pressure of the central retinal arterj’ decreases, so that spontaneous 
arterial pulsation ensues and in the majority of cases even venous 
pulsation becomes evident, the S 3 ‘stem establishing a lower level of 
pressure, but ocular tension does not change in the course of the 
whole process. Normal ocular pressure evidentl)' proceeds parallel 
to sudden increase or decrease of blood pressure, but not in ratio to 
continuous!}' developing slow alteration of pressure. 

Regarding the peculiarities of spontaneous venous pulsation or the 
artificially elicited one, venous pulsation elicited by pressure is 
characterized as already described by Fritz; by sudden increase and 
stop, according to Fritz a sign of satisfactory capillar}’ permeability 
and suitable flow, or it increases gradually and slowly. 

Or pulsation' shows a fine vibration during the whole time, a 
transition towards that group, where no %’enous pulsation can be, 
elicited because either capillary circulation is bad or diastolic pressure 
of the veins increased. 'Elicited diastolic pulsation of the vein 
appeared always preceding diastolic pulsation of the arter}', and it 
subsided usually near arterial systolic pulsation ceasing, exceptionally 
near the cessation of diastolic pulsation. 

Spontaneous venous pulsation occurs in 40 percent, on both sides, 
28 per cent, on the right and 32 per cent, on the left eye. Its origin 
is due, according to Serr, to undulations of the ocular tension 
synchronous with the revolutionsof theheart, ocular tension surpassing 
venous pressure during systole, and causing compression of the vein. 
This phenomenon was very clearly visible in cases when the central 
retinal arter}' pulsated also and the pulsation of the central retinal 
vein had not yet ceased : the collapse of the vein exactly coincided 
with the systolic dilatation of the artery. Of course under pathological 
conditions there is the possibility, of a penetrant venous pulse 
originating. (Aortic ins., Basedow’s disease, cranial tumour). In 
10 per cent, of the cases spontaneous pulsation disappears if the 
patient lays down, as a proof that by increase of intracranial pressure 
it increases within the vein also and thus surpassing intra-ocular 
pressure the pulsation ceases, as has been described by one of us 
already, 1938. (Weinstein : BrxY. J/. , 1939, p. 396). In 

18 percent, of the cases besides the pulsation synchronous with the 
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cardiac revolutions, a second separate rhytHm of the vein, a formal- 
allorhythmia is discernible, consisting of a ceasing of the rhythmic 
pulsation for seconds, frequently 4 to 5 then re-appearing again and 
being replaced by the original rhj'thm. Then after shorter or longer 
intervals, a pause again follows. This phenomenon (pulsus inter- 
mittens venosus retinae. Fig. 2), has not been , described in human 
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Fig. 2. 

Pulsus intermittens spontaneous venosus retinae 

ophthalmological physiolog)’ and pathology, it has been observed 
only in dogs as irregularl}' appearing temporary pulsation and was 
explained b}' undulations of tone in the blood-vessels. This inter- 
mittent pulsation observed by us, is probably also related to changes 
of tonicity of the capillaries and is apparent chiefly with vaso-neurotJC 
individuals (migraine, epilepsy). .As a practical cpnsideraticn it 
follows, that investigating spontaneous venous pulsation the patient 
should be in a sitting position and the observation should be e.vtended 
to at least one minute, observing the central retinal vein, because in 
the prostrate position pulsation frequently it is not visible and often 
ceases for seconds. With all our cases spontaneous venous pulsation 

disappeared if the eye was massaged, because then the ocular tension 

ceased and sank below venous pressure, whereby pulsation ;ceased 
for a time. (Seidel and Serr). ■ , 

Summary 

Individuals showing spontaneous venous pulsation have a higher 
drop of pressure between arterial and venous systems of 

circulation compared with personswithoutpulsation.andconsequen ) 

retinal circulation of the former is more satisfactory. 

The level of arterial and venous diastolic pressure values o ^ 
fundus of individuals showing no spontaneous venous pulsation ar 
established at a higher level than those of the pulsating group, 3 
circumstance pointing to a circulation inhibited to a high degree 
within the capillaries. 
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Retinal complications show an incidence twice as high with cases 
without pulsation as with those pulsating. 

Spontaneous venous pulsation disappears in 10 per cent, of the 
cases if the patient is laying down, and is of intermittent character 
in IS per cent. ■ . • 

Spontaneous venous pulsation disappears if the bulb of the eye is 
massaged^ , 
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Moorfields, Westminster and Central Eye Hospital and 
The Ophthalmic Institute (University of London) 

The amalgamation of these three hospitals marks the beginning of 
a, new era in the development of hospital services for eye disease in 
London. Implicit in this development lies the certainty of greatly 
improving the teaching and training of ophthalmologists and also 
the possibility of intensive research into the many unsolved problems 
of ophthalmology. 

More than twenty years" ago a scheme for the amalgamation of 
iiloorfields and the Central Eye Hospital was discussed. Some of 
the preliminary' work was done but the scheme failed because it was 
not thought possible to raise the necessarily large amount of rrioney 
that would have been required to construct an entirel}' new hospital 
with the facilities and equipment then envisaged. This was all the 
more regrettable as at that time a vacant site adjacent to the Central 
was available which would have been amply large enough for the 
projected hospital and still leave space over for such development as 
the future might require. 

Once this scheme was abandoned Moorfields proceeded to 
reconstruct itself on the very cramped site and the Central — then in 
a completely new building — ^just carried on.- But in reality neither 
hospital was quite happy. Moorfields remained cramped and the 
Central soon found that its new building was not adequate to 
accommodate the new types of apparatus and the new departments 
which the developments of the science and practice of ophthalmology 
made necessary. One has only .to mention such things as the slit- 
lamp, orthoptics, light and X-ray treatment to show what e.vpansion 
was necessary. .A. further problem was the training of ophthal- 
mologists. Post-graduate teaching of ophthalmology became an 
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urgent matter with the institution of the D.O.M.S. and the necessity 
to accommodate a large number of students added to the congestion. 
That was the position up to the beginning of the war of 1939/45. 
During the war it was realised that extensive changes would have to 
be made if post-war requirements vvere to be adequately met. In 
addition to all this it had long been felt that there should be a 
research institute for ophthalmology with all the requisite laboratories 
and equipment. 

The termination of the war brought a great increase in the number 
of students and with the conditions prevailing on the continent of 
Europe it is to be anticipated that their number may increase still 
further, while the much reduced working hours of the nursing staff 
added to the difficulties in running the hospitals. 

Then came the new Health Act. The Government found itself 
faced with an inadequate number of ophthalmologists to provide the 
services for which it had made itself responsible. The result of all 
this was that Moorfields and the Central agreed to amalgamate and 
to pool their resources and the University^ of London undertook the 
establishment of a teaching institute as part of its general Post- 
graduate work. , . 

At this stage the Roybal Westminster Ophthalmic Hospital decided 
to join the new amalgamation and in pursuance of these objectives 
an Act of Parliament was obtained which became operative on 
January 1st, 1947, establishing the new hospital under the somewhat 
clumsy appellation which heads this note. 

At the present moment the intention is to .transfer the hospital 
services — in-patient and out-patient — of the Central to the other two 
branches of the combined hospital and to transfer the main laboratory 
and teaching facilities (pathology', bacteriology', lecture rooms, 
museums, libraries, etc.), from the other two to the Central w'hich will 
beco me one of the constituent institutes of the.Post-graduate Federa- 
tion of the University' of London. On the one hand this will centralize 
the routine clinical work in two buildings instead of three without 
the loss of beds or clinical facilities, and on the other it will free the 
building of the Central for sy'stematic teaching and research. I'j 
this way it, is hoped to improve the post-graduate teaching o 
ophthalmology' in London and to start a central research institute 
which it is hoped may' be not without influence on the progress an 
development of our subject. Nor is it the intention that develop 
ment stops at this stage. Neither Moorfields, nor the Westminster 
is an ideal building for the modern practice of ophthalmology'; me 
Central is not structurally designed for an institute of teaching an ^ 
research. Moreover two separate hospitals, although intimately 
associated, and a research institute geographically divorced 
them cannot be considered adequate as a permanent policy'. The 
present arrangement is therefore accepted as the best that can be 
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accomplished in the immediate future but the long-term plan when 
facilities are available is to build a new eye hospital and institute in 
the University area in close association with University College 
Hospital— which it is hoped will serve as a general hospital — and 
University College with its Department of Medical Sciences and its 
scientific laboratories. 


On Eye Shades 

We confess that we have always classed the eye shade and the 
eye bath as household domestic appliances. We would not wish to 
imply that either is the domestic remedy, for in Victorian times this 
term nearly always denoted the brandy bottle ; and we have known 
the case of a rigid and semi-fainting teetotaller immediately recover 
when it was suggested in all kindness that she should have “ a little 
drop of brandy.” 

But if an eye has^to be irrigated, an undine,'or if none be available, 
a small tea-pot, is a much better appliance to use than an eye bath ; 
so in most instances we consider a pair of goggles or a pad and 
bandage to be preferred to an eye shade. 

The simplest form of the latter is a D-shaped piece of stiff paper 
provided with- string or tapes to fix round the head. The flesh 
coloured variety, made of celluloid, one buys at the chemist, deceives 
nobody and is a potential source of danger. Wo'recall the case of 
an elderly gentleman who was wearing one and stopped to light a 
cigarette in the street. His shade caught fire and a nasty super- 
ficial burn was the result. Those shades made of black plaited straw 
seem to us safer and on the whole less unsighth'. 

There is one state of affairs when an eye shade is a most useful 
adjunct and that is in diplopia. We cannot- speak from personal 
experience in this instance for we have never suffered from this 
disability, but if we ever do we shall make a shade out of the best 
material available at short notice. 

When a patient wearing a shade comes up to the desk at which 
you are seeing out-patients there is no" knowing what it may 
conceal. Anything, from a stye to a severe burn or wound of the 
eye-ball ma}- be hidden by it, or even an empty socket. It is 
surprising how often, when the shade is removed, the condition it 
has concealed from view turns out to be some extremely mild affair, 
such as a stye. But for ourselves we have to admit that we always 
experienced a queer feeling of doubt (or shall we say apprehension ?) 
that we never experienced with an open e\'e, however inflamed it 
might be. The dread of the unknown is always in excess of the 
leality. 
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An Introduction to the Prescribing and Fitting Contact Lenses. 

By Frank Dickinson, F.B.O.A. (Hons.) F-.A-A.O., and K. G. 

Clifford Hall, F.S.M.C., F.A.A.O. Published on December 30, 

1946, at 2 guineas net. 

Contact Lenses are much in the public ej’e at present, and, in a 
fair proportion of cases, also in their eyes — though for varying, and 
sometimes rather short periods of time. The appearance of this 
book is, therefore, to be welcomed, particularly’ as the authors, though 
not medically' qualified, have had a large e.vperience in fitting these 
lenses. In such work, nothing can replace actual experience, and it 
is stated in the preface that the authors are attempting not so much 
to teach contact lens fitting, as to outline the principles upon which 
the practical technique is founded. In the same way, as one cannot 
learn, say' anatomy' without dissection, so one cannot learn contact 
lens fitting without actually' doing it — but a reference book is un- 
deniably useful by' providing guidance, without w’hich progress may 
become lamentably slow. The guidance provided can best be 
appreciated by a list of the chapters, which deal successively' with 
the history of contact lenses, their sphere of utility, the ty’pesin use 
and their optics. Then come chapters on the preliminary' investiga- 
tion, theoretical, chemical and psy'chological fit, with a 'final chapter 
on the ethics of practice and the future of contact lenses. There 
are appendices dealing with contact lens trial sets, extracts from case 
records, and contact lens terms and abbreviations. 

The book is admirably illustrated, w’ith numbers of photographs 
which show clearly' the various techniques for inserting arid removmg 
contact lenses, and also some coloured illustrations of the fluorescein 
method for determining fit. In this connection the authors emphasise 
the importance of corneal clearance — i.e., of avoiding contact between 
the back of the lens and the front of the cornea — and of the avoidance 
of bubbles. They also give details of the various solutions to be 
used for filling the lenses, prior to insertion. If the new' type of lens 
with a ventilating hole is used, however, all this is changed, because 
the lens is put in dry', there is capillary' contact betw'een it and the 
cornea and the presence of bubbles is a definite advantage in prevent- 
ing Sattler’s veil. It is not fair to criticise the authors on these 
counts, however, because the paper describing the new lens is too 

recent for inclusion in their book, w'hich, in the opinion of tne 
review'er, is an excellent ex parte statement of the uses and properties- 
of various types of contact lenses. Its detailed perusal can certainly 
be recommended to any who entertain the idea of fitting contact 
lenses, and wish to know the scope and indications for these appliances. 
The actual fitting will probably alw'ays remain an art, rather than a 
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science, in the same way as sculpture or painting, but, inasmuch as 
the sculptor or portrait painter is helped in his work by a knowledge 
of anatomy, so is the contact lens fitter helped by a knowdedge of the 
scientific background of his art. This knowledge is supplied in full 
measure by the volume under review. 

Principles of the Contact Lens. By H. Treissman, M.B.. B.S., 
F.R.C.S., D.O.Jil.S., and E. A. Plaice. Price, 10/6 net.' 

This small volume is designed as a guide to, ophthalmologists in 
the prescribing of contact lenses, and technical details of fitting are 
omitted. A concise account is given of those optical principles 
which apply to contact lenses, so' that the advantages of these 
appliances can be full}' appreciated. The indications are listed, and 
the various types of lenses described. A description is given of the 
preliminar}' test which should be carried out by the ophthalmologist, 
and the book ends w’ith some discussion on tolerance; It is well 
arranged and clearly written, and will be ver}' useful to ophthalmic 
students, while many practising ophthalmologists will read it with 
profit. 

Report on Defective Colour Vision in Industry. By a Committee 
of the Colour Group of the Physical Society. Taylor and Francis, 
Red Lion Court, Fleet Street, E.C.4. Price, 3/6. 

Colour vision tests have long been compulsory for occupations in 
which defective colour vision might prove positively dangerous to 
life, e.g., the Royal Navy, the Mercantile Marine, and railways. It 
has been well known, of course, that there are many occupations 
which cannot be carried out efficiently by colour-defective people. 
There has,- however, been no organized effort to prevent such people 
from entering these occupations, and such effort could indeed 
only have been organized after a preliminar}' investigation of the 
problem." This has now been e.\cellently done by a committee of 
the Colour Group of the Physical Society. The presence of Messrs. 
J. H. Shaxby, W. D. Wright, and F. H. G. Pitt on this Committee is 
an assurance that the scientific aspects of Colour Deficiency were 
adequately represented. 

The report gives first. a brief and accurate account of the nature 
and incidence of Defective Colour Vision. This is followed by a 
ver}- useful description (with bibliography) of practically all the 
colour vision tests in current use. The concluding sentence of this 
section conveys a salutoiy- warning : " It may be stated that no one 
test, other than the very e.xpensi%'e colorimetric apparatus is capable 
of detecting defective colour vision with absolute certainty, but that 
this certainty may be more nearly approached if mor_e than one tvpe 
of test is used.” 

The third chapter records the results from exhaustive enquiry 
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from trade associations and individual firms upon the extent to 
which deficiencies affected the work of employees. Many of the 
industries involved are self-evident ; e.q., textiles (dyeing and match- 
ing), dfaper}^ lithography and photo-engraving, paintmaking, and so 
on. Others, less obvious, are equallj- important, e.g., colour-coding 
of wires and resistances in electrical industries, heterochromatic 
photometry — ^likely to be still more important with the introduction 
of fluorescent lamps, anai}dical chemistr)' and the determination 
of the end points of titrations and the use of indicators, and so on. 

Two factors account for the apparent apath)' of industrialists in 
this matter. In the first place many of the workers are women, 
and colour deficiency is relatively very rare among women. The 
second is that in most of the trades a colour defective employee can 
easily be transferred to some other job. 

The remedies recommended by the Committee are school and 
pre-vocational testing of colour vision. 

The}' recommend that “all children should be tested at school 
at the age of 13 or over, using one of the approved Confusion Chart 
Tests.” They do not shirk the fact that this is a large order. The 
evidence of Dr. Gale of the Board of Education, shows how difficult 
it would be for anything like an adequate test of colour vision to be 
included in the present system of medical examination. Any single 
test, as the Committee itself states, is an insufficient criterion, and 
as much harm as good might well be done by labelling pupils as 
normal, only to find that they subsequently fail for the Navy or 
Mercantile Marine. Any group test is likely to prove fallacious. 
The Collins-Drevor Test with Bradley papers has been used, and 
“ nearly 78 per cent, of boys and over 94 percent, of girls who failed 
in the examination quoted proved to have no colour rieficiency when 
tested individually by the Ishihara Charts. 

Pre-vocational tests are far more practicable and are to be strongly 
recommended. Their value has indeed been proved in Edinburgh 
and Glasgow. The Committee say: “In view of the very' general 
acceptance of confusion chart tests, and because they’ are in fact 
suitable for a great variety of industries and trades, we recommend 
their use as a good all-purpose test. But we aisU recommend that 
they should be supplemented by a trade test designed for the 
particular kind of task which will be undertaken under normal 
working conditions.” 

The Science of Seeing. By Ida Mann and Antoinette Pirie- 
Pp. 220, with 8 illustrations. Pelican Books (A. 157). 1946. 
Price, 1/-. 

As “Madam How and Lady' Why'” was written by' Charles 
Kingsley' as a book of first lessons in earth lore for children, so the 
present booklet may' be likened to a series of chapters on. eye lore 
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for those who have nohbeen initiated into ophthalmology. It is 
extraordinarj" how little even educated people know about their eyes : 
many do not even know the difference between an oculist and an 
optician. There was a need for a book of this sort, in which the 
writing is easy and the style at times colloquial, addressed to the 
great mass of the .population. 

Certain -widely spread erroneous ideas about eye work being 
harmful to the eye, glasses tending to weaken the sight and that it 
is possible to take the eye out, scrape it and put it back again are 
demolished, and the reader is conducted up the zoological staircase 
from’ the reaction of the amoeba 'to light to vision in the human 
species. 

In discussing myopia the authors say that we know of no means 
of checking the growth of the child, but if they tvill refer to Nicholas 
Nickleby they will find that Mr. and Mrs. Crummies put the infant 
phenomenon on to an unlimited allowance of gin and water from 
infanc}' in order to keep her small. Perhaps this idea needs to be 
demolished with the others. 

Many interesting facts emerge from these pages. Bulls are colour 
blind and it is not the red cloak that irritates them, but more probably 
the movement. Bees do not see red; wasps are not mentioned, but 
the small urchin who pokes a stick into a wasp’s nest might disagree 
as far as wasps are concerned. Seals are highl}’^ astigmatic. We 
congratulate the authors most heartil}'. The chapters are all good, 
especially those on colour vision ; vitamins and vision ; things that 
ma}: go wrong with the mechanism of seeing; things which may 
affect the function of the eyes, apart from disease and injury' ; what 
the blind can do and how they can be taught. 

All those of Victorian status will appreciate the reference to the 
use of a stereoscope on Sunday afternoons combining amusement 
with latent instruction. 

With regard to the limerick on page SO we do not claim to be a 
Hampshire Hog, but would suggest that the village of Cosham in 
that county would rhyme better with “wash ’em” than East 
Bosham. We were under the impression that the latter was 
pronounced “ Boseham ”. 
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MYOPIA AND PSEUDO-MYOPIA 


To the Editors of The British Journ.a.l of Ophth.^^lmology. 

De.-\k Sirs, I desire to support ilr. Laveiy in what he has said 
in your last issue on “ Myopia and Pseudo-myopia ” by Mr. Spencer 
Walker and I should like to go a step further. 
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His letter has particularly brought home to me the case of a 
young man who came to me the other daj' complaining that he had 
been rejected in the visual examination for the Master Mariner’s 
Certificate. When he first consulted me a few years ago he ^Yas 
accompanied by his father. . I explained to him that though his son 
would probably pass his entrance examination I was afraid that he 
would not pass his final because his myopia w’ould most likely have 
increased by that time. 

Now my point is wh}' should such a healthj^ ,}’oung man with 
excellent colour vision and with only a slight amount of m3'opia, be 
lost to the services of the Mercantile Marine or evein to the Nary, 
but be acceptable to the land forces. It seems to be perfectly correct 
for an Admiral or a Sea Captain to view a ship in the offing bj' means 
of a pair of binoculars but incorrect for him to do'the'Same thing 
with a pair of glasses poised on his nose. 

Our Faculty of Ophthalmology should endeavour to educate the 
powers that be to a more sane and- reasonable outlook on these 
matters. Many a worthy Son of the Sea whose ancestors have 
played their part in making England great has been cast aside as 
worthless because he had half a dioptre. of myopia. 

I think the whole subject of m3'opia merits careful and serious 
consideration. Is it wise for the M.O.H. to insist on the refractionist 
getting 6/6 or 6/5 vision with minus glasses or would the pupil have 
been better treated if his 6/9 vision had been untouched and plus 
glasses with base in prisms been prescribed'to assist his accommoda- 
tion and convergence ? 

Yours faithfull3’,- 

Francis E. Preston 

44, Queen Ann Street, W.l . . 

25th February, 1947 ■ . ' 


REMOVAL OF THE WRONG EYE 


To the Editors o/ T he British Journal of Ophthalmology. 

Dear Sirs, — It was with great interest that I read, in the 
Januar3^ issue of the Journal, the interesting article b}' Dr. H. M. 
Traquair, concerning the removal of the wrong 63^6. May I offer a 
safe and simple metliod to the profession to avoid this mistake, and 
may I be allowed to correct a linguistic misinterpretation in this 
article ? „ 

The misinterpretation was due to the translation of the “ Soli 
in Elschnig’s quotation. The “ Soli ” is equivalent to the Latin 
“ Dicitur” and does not mean that this case has actuall3' occurred, 
it means that it was said (by someone) that the case has (somewhere) 
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actually occurred.' Thus, Elschnig himself did not experience this 
mishap neither did it occu/in his department — at least not between 
1912 and 1932, to my knowledge. 

My suggestion is to cut the lashes of every patient’s eye to be 
operated on, the day before the operation, or even two days previous 
to the operation. This can be done in the ward dr in the surgeon's 
office where all records are easily available and when — in the worst 
case — the patient maj' remind the assistant that he is preparing the 
wrong' eye. In Elschnig’s clinic, we used to cut the cilia in the 
preparation room adjacent to the operating room ; for the last years, 
I have been cutting the lashes one or two days before surgery’, in all 
^intra-ocular operations. The same procedure could be adopted for 
the enucleation and will prevent the search for, and possible mistake 
of, the eye to be operated on. 

With sincerest congratulations for the improved appearance of 
the Journal. 

I remain, very' truly' y'ours, 

K. W. Ascher, M.D. 

2508. Auburn Avenue, 

Cincinnati 19, Ohio, 

, , February 28. 1947. 


OBITUARY 


SIR ARNOLD LAWSON, K.B.E. 

Sir Arnold Lawson was the fourth of seven sons of George 
Lawson (1831-1903). George Lawson was a pupil of Sir William 
Bowman at King’s College Hospital, and went to the Crimea as 
an Assistant Surgeon inTS54. In May, 1855, he had _a Very severe 
attack of typhus fever that produced a complete paraplegia, and he 
was invalided out of the Army in January, 1856. He was already’ 
an Assistant Surgeon at 2kliddlese.x Hospital where he was a 
colleague of John Whitaker Hulke. George Lawson was elected 
Assistant Surgeon to Moorfields Ey'e Hospital in 1862 on the same 
day' as Sir Jonathan Hutchinson. 

He became Surgeon-Oculist to Queen Victoria, holding this 
appointment until her death in 1901. 

He was a man of great charm, a Tractarfan, deeply’ religious, 
whose generosity', especially to his hospital patients, has become 
legendary. To follow such a distinguished father is a hea\’A- task, and 
this Sir Arnold did in detail e.xcept that he confined the professional 
side of his life to ophthalmology. 
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moverfTn A Street (into which his father had 

WrwL]^ ^S67, and he was destined to spend 

IIS u hole life there. He was educated at the Merchant Tatdors 
Schoo and in 1886 entered the Medical School at Middlesex 
xvi^n^n^r' ^"holar. He did well as a student, 

n Tcjof J ^ Senior Broderip Scholar 

Br„«^ ’ qualified. He graduated as M.D. of 

Brussels in 1891 and obtained his F.R.C.S. diploma in 1893. 

I,- f soon decided to be an ophthalmic surgeon and joined 

T . He was. elected ophthalmic surgeon to the 

< 71 , Children’s Hospital in 1896 after having worked 

w ir Join weed)' at Moorfields. In 1900, when it was decided 
o increase t le visiting staff at Moorfields from nine to twelve, he- 
was elected Assistant Surgeon together with John Herbert Fisher 
joi!f'^^u ^'‘^u?uiiug- He became full surgeon in 1907 and retired 
W'lr Consulting Surgeon in 1923. In 1910 he joined 

* ^Hddlese.x' as Assistant Surgeon, succeeding him 

as u surgeon in ,1914. In 1932 he was elected Consulting 
urgeon. He served as ophthalmic surgeon to the Hospital of ,St- 
John and St. Elizabeth, and from 1914 to 1919 "was ophthalmic 
surgeon to King Edward VII Hospital for Officers. For man 3 ')’ears 
t'rne of his death he was Consulting Ophthalmic Surgeon 
x*? j ® Hospital for Incurables-at Putney and to the Royal 

Medical Benevolent College, Epsom. ' 

In 1914 began his important work in connection with" the 
ounding of St. Dunstan’s. He became principal ophthalmic adviser 
f Pearson in this connection and remained Chairman of 
the Ophthalmic Advisory Committee until his death. For this 
work he was appointed K.B.E. in 1920. 

In 1940 he xvas appointed Ophthalmic Consultant to the Navy. 
U1 this he was very proud, refusing to take any fee for his services, 
saying that it was his contribution to the branch of the F'orces in 
which his son served. 


He became suddenly ill in 1918 and the nature of the complaint 

recovered almo.st as suddenly but in July, 
, j ’ ^ ® nature of his ill-health became apparent when he 

had a serious breakdown and he spent si.\ months in a sanatorium. 
_ tter his return to work he gave up many of his appointments and 
or hve years attended no meetings where many'^ people were con- 
gregated. He seemed to have recovered all his vigour so as to lead 
a busy life to the time of his death on January 19, 1947. He 
actuallj' saw patients on December 19. 

Arnold became a member of the Ophthalmological Society in 
i Qio serving as a Vice-President became Treasurer ,in 

yiy, retaining the office until 1947 (when he was elected honorary' 
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member), so that his resignation an5 death were reported at the 
same meeting of the Council. In this post he was verj' successful 
and the work interested him. He alwa}'S said he hoped to hold the 
post for thirty years. 

He became president of the Royal Medical Benevolent Fund on 
the death of Sir Thomas Barlow, and in this position proved a 
great success. His appeals, more especially the one at Christmas 
produced much greater funds than previously. He collected large 
sums for the completion and decoration of the Chapel at Middlesex 
Hospital in which his father and family had always taken a 
generous interest. 

Lawson’s literar}' output was not large when one considers the' 
length of time he was in practice. He edited and largely re-wrote 
his father’s text-book on Diseases and Injuries of the Eye, in 1903. 
He published a report on the War blind at St. Dunstan’s in 1920; 
and wrote articles in Latham and English’s System of Treatment. 
He published with Sir James Mackenzie Davidson a monograph on 
Treatment of the Eye by Radium. 

He attended meetings of the . Ophthalmological Society and the 
' Ophthalmic Section of the Royal Societj- of Medicine, which he 
served as "president from 1924 to 1926, taking part in discussions 
and occasionally reading papers. 

Lawson .will be much missed, especially by his older colleagues. He 
was a well known figure to all, as he appeared ever 5 *}’ear for so long 
a time at the annual meetings of the Ophthalmological Society to 
present the treasurer’s report. 

The funeral took place at All Saints Church, Margaret Street, in ' 
the presence of a large representative congregation. He had been 
connected with All Saints from his earliest j'ears and claimed to 
have been one of the oldest members of the congregation. He had 
displayed as a boy his love of music, and especially of church' music. 
He was a regular mernber of the congregation at the Sunday early- 
services. 

He married in 1904, Helen, daughter of Andrew Clark, F.R.C.S., 
of 71, Harley Street, who was a surgeon to the Middlesex Hospital. 
She died in 1944 and the}' are survived by two sons and a daughter. 


DE"WAN BAHADUR DR. K. ROMAN NAYAR 

We regret to announce the death of Dewan Bahadur Dr. K. Roman 
Rayar, D.O.M.S. at his home in Madras, on- November 1, 1946. 
Dr. Roman Nayar was one of the leading ophthalmologists in India. 
He served at the Government Ophthalmic Hospital, Madras,, in 
various capacities from 1912 to 1946 when he retired. He became 
assistant superintendent in December, 1918, and frequently acted 
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as superintendent, until in J93S he was confirmed in that post, and 
appointed Professor of Ophthalmology, Medical College, Madras. 
His courteous unassuming manner and devotion to duty were 
combined with a professional abilit)' and sound judgment appreciated 
by all who came in contact with him. 


NOTES 


Hunterian Lecture 


Ml?. J. Minton’s Hunterian Lecture on 
'* Occupational Eye Diseases and Injuries” 
will be given at the Royal College of Surgeons on June 12, 1947, 
at 5 p.m. 


.-V u The 33rd Annual Meeting will be held at 

Con”r«°® Oxford on July 3, 4 and 5, 1947, in .the 

Department of Human^ Anatomy. The pro- 
gramme includes a discussion on “ The Contracted Socket,” to be 
opened by Professor T. Pomfret Kilner and Mr. H. B. Stallard. 
The Doyne Memorial Lecture will be given by Professor L._S. 
Stone, of Yale University. His subject is the “Return of Vision 
and Functional Polarisation, in the Retinae of Transplanted Eyes. 
Arrangements are being made for a museum of exhibits. 


* ^ ^ * 

Irish Ophthal' The next General Meeting of the 'Irish 
mo og ca ociety Ophthalmological. Society will be held in 
Dublin on May 22 and 23. Prof. Bernard Samuels of New York 
will deliver the Montgomery'^ Lecture on May' 22. 


-4^ * itr 


* , 


The Illuminating LIGHTING IN COAL MINES, by J- B’On 
Engineering Society Graham, M.A., M.Sc., M.I.Min.E. ' (Summary 

■ of a Paper to be given at a Meeting of t ^ 

Illuminating Engineering Society to take place at the E.L.M- 
Lighting Service Bureau, 2, Savoy Hill, London, W.C.2, at 6 p.m- 
on Tuesday', March 11, 1947). 

Introduction. . The paper opens with a reference to the repor^ 
issued in 1944 by the Technical Advisory' Committee appointed by 
the Minister of Fuel and Power under the Chairmanship of Sir 
Charles Reid which stated that “ no man can work properly withou 
good light, and this especially so when conditions are difficult. 
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The amount of light given by, early forms of safety larrip was 
very low and it is only the capacity of the human eye to adapt itself 
to low illuminations that enables the miner to do any appreciable 
work. Mention is made of attempts to improve lighting conditions 
in mines over a number of years. Although the installation of 
mains electric lighting or of pneumatic electric lamps has not shown 
an}dhing definite as regards increased output it has led to a 
reduction in accidents. 

Portable akd Cap Lamps. Two electric hand lamps were in 
use prior to 1913 but it was not until 1934-that there was any real 
improvement in the illumination given by hand lamps. The problem 
of glare then arose and the soft j’ellow light and the reduced glare 
of the improved flame lamps giving 4 candle power was often 
preferred to the use of electric lamps. 

Tests carried out on the maximum candle power given by oil and' 
electric lamps both before and after the shift are mentioned. 
Suggestions are made by .which the best possible utilisation of 
energy from the batter}' of electric lamps might be obtained. 

Cap lamps- giving a higher illumination have become more 
popular during the last few 3 'ears and have the additional advantage 
of reduced weight and freedom of movement of the hands. 

The Reid Committee recommended an illurhination standard of 
the order of 0*4 ft. candles in the general working area though it 
was appreciated that such a standard was impossible with either the 
hand or cap lamps. Even if, with improvements in the candle 
power/weight ration, the illumination given by cap lamps may give 
the necessary local illumination, the absence of general lighting 
would still be a drawback. 

Illumir.ation by Me.ans Other than Portable Lamps. 

(а) Transportable Self-contained Battery Lamps. Lamps of this 
categorj- were the logical development of the miner’s hand Jamp. 
The advantages are that they can be readily moved to where 
required and that illumination of the required standard can be 
provided on the work- On the other hand there is the nuisance of 
dail}- charging, difficulty in obtaining a flame-proof certificate, 
transport to and from and need of care at the working face and 
finally the glare produced. 

(б) Alains Lighting. Mains lighting is now permitted subject 
to special regulations. A number of trial installations and tests 
which have been carried out are described. Plains lighting in the 
Ruhr coalfield, where it is reported the illumination in mines is of 
a high standard, is also discussed. 

Lamps for Mains Lighting. The characteristics of the 
various types of lamps, e.g., tungsten, mercurv', sodium, etc., are 
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mentioned. Fluorescent tube lighting has distinct advantages 
including the psychological effect of dayltght, high efficiency and- 
low brightness, and the application of this system of lighting is now 
being developed through a Committee of the Ministry of Fuel and 
Power and with the assistance of the National Coal Board. 

The Pneumatic-Electeic Lamp. Conditions in many pits 
may not permit the application of mains lighting even with relaxation 
of the present regulations. Such pits, if equipped with compressed 
air, have in the pneumatic-electric lamp a means ready at hand for 
greatly increasing the illumination at the coal face. This lamp is 
described in some detail together with the cost of operation. The 
application of vapour-discharge sources and the fluorescent tube to 
this lamp is also described. 


Corrigenda ^''FORTUNATELY authors’ proof corrections of the 

paper in our last issue bj’ Professors L. C. Martin 
and R. W. B. Pearse had not been received when the number went to 
press. By an oversight the horizontal scale numbers were omitted 
in Figs. ^ and 4. The entire logarithm scale shown in the squares 
starts at 2'5 and ends at I’O reading from left to right. In addition 
the following errors should be corrected: p. 131, last line but one, 
The acuit}' object (Fig. 1) should read The acuity object (S, Fig. I-)- , 
P. 135, Table III, degree signs should be added in each first com- 
partment of the six columns as follows ; 3761° and, so on. Page 137, 
Filters. The ‘m’ in Ilford minus Green should have been a capital. 

In No. 8, delete (y) : in No. 10 the last half of the parenthesis should 
be added. Page 138, Table IV. In Ilford Minus Green column, 
the 18th figure should read 3‘06, and in the same table, 2nd line, 
last column, 0'772 should read 0'77. Page 142, Table VI, 1st line, 
last column, 0‘066 White should read 0'063. Page 144, the final 
word of the first paragraph should read tests not texts. At the end 
of the paper the following sentence should be added. “ Our thanks 
are due to many observers who took part in the trials ; and to the 
Director of Research, Admiralty, for permission to publish this 
report.” 


In the paper on “ Posterior ring abscess of metastatic origin m 
Behcet’s Disease ” (by A. Feigenbaum and AV. Kornblueth), 
December, 1946, p. 729, para. 1, line 9, for “general” read 
“ genital.” 
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THE TROCHLEAR NERVE IN THE HUMAN 
EMBRYO AND FCETUS 

' BY 

E. R. A. Cooper 

UEPARTMEKT OF ANATOMY, USIVEKSITY 
OF MANCHESTER 

In a recent paper (Cooper, '194G («)) tlie development of the oculo-' 
motor and trochlear nuclei Avas described, and certain details of 
the origin and course of the oculomotor nerve rvere given. Since 
the trochlear nerve .pursues an anomalous route to a decussation 
on the dorsum of the brain stem, further study was necessarv before 
an adequate account could be submitted. 

There are three questions relevant to the problenhof the trochlear 
nerve : ‘ . . 

1 . ^\^ly is there a decussation ? 

2. Why is the decussation on the dorsal aspect of the brain 

stem ? , ' j - 

3. How does the nerve reach the dorsal position where it 

decussates ? - 

Frazer (I92S-1929) considered the problem from an embryological 
standpoint, and believed that the course of the nerve was affected 
by developmental occurrences in the region of the isthmus rhom- 
bencephtili. He described and figured a displacement forwards 
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or invagination of tiie basal lamina of the hind-brain towards the 
mid-brain where it is folded down against the floor (basal) lamina, 
of the latter producing an intra (basal)-laminar sulcus. The region 
where this occurs is the isthmus rhonibencephali. Furthermore 
Frazer believed that the alar lamina extended on the outer side of 
the basal lamina of the isthmus, thus enabling the basal lamina 
which is displaced forwards, to form the lateral wall of the isthmus. 
In the 12 mm. embryo he found that where the basal lamina of 
,ihe hind-brain continued rostrally to form the lateral wall of the 
isthmus, it produced a distinct rounded border in which was 
“situated the trochlear nucleus from which the nerve fibres run 
up (i.c., dorsally) through the ba.sal lamina to decussate.’’ In the 
light of this rostral projection of the basal lamina, Frazer explained 
the deep course of the trochlear nerve, and stated that the nen'e 
originally emerged from the basal lamina of the ventral aspect 
of the hind-brain. As the ba.sal lamina is carried forwards to form 
the lateral wall of the isthmus, it lakes the nerve with it. , In this 
way the nerve gains the dor.sal aspect of the isthmus where it 
emerges. He savs “ the issuing nerve is essentially ventral, 
although actually dorsal when' the isthmus is thus completed.’’ 

Frazer attempted to explain the decus.sation of the trochlear 
nerves bv likening them to the efferent spinal nerves which are 
composed mostl)- of homolateral fibres, but contain a few contra- 
lateral fibres, the latter of which decussate. He suggested that 
the fourth nerve consists entirely of contralateral fibres which 
decussate in the orthodox fashion. 

Kappers, Huber and Crosby (1936) believe that the course 
of the trochlear nerve is due in part to a shifting forwards of the 
cells of origin during development. Hamilton,' Bo 3 'd and Hossman 
(1945) state that the “ atypical course of the fourth nerve, which 
apparently is to be regarded as somatic efferentn’n nature, has never 
been adequately explained.’’ 

From a study of a series of human embr\-os it became apparent 
that Frazer’s explanation of the dorsal course of the trochlear 
nerves might profitably be 'reinvestigated. Regarding his 
suggested reasons for the decussation, it is relei-ant to refer to 
Gaskell’s hj'pothesis. Reviewing the work of Beck, of Fiirbringer 
and of Hoffman, Gaskell (1908) regarded the vertebrate eye muscles 
as comparable ' with the dorso-ventral prosomatic segmented 
muscles of the invertebrates. In the scorpion each of' the pair of 
muscles known as the anterior dorso-plastron muscles crosses the' 
raid-dorsal line to reach its insertion and carries its neri'e supply 
with it. Gaskell suggested that these muscles become the superior 
oblique muscles of the vertebrates, and that herein lies the explana- 
tion of the trochlear route. ^ 
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Present investigations 

The trochlear complex as seen in a series of human embryos 
and foetuses (-1 rhm. onrvards) is described in the following 
pages. An account of the development of the isthmus rhom- 
bencephali is also included. The question how does the trochlear 
nerve reach the dorsal region of the brain stem is answered and the 
nature of the decussation is described. The investigation has not 
revealed whv the decussation occurs or why it takes place on the 
dorsal aspect of the brain stem. 

Since the publication of the paper referred to on p. 257, the author 
has obtained further early embr 3 -os, in excellent condition. All 
embrvos used in these investigations have been graded according 
to their length, and, where possible in accordance with the history. 
In some cases, however, the age estimate may not correspond strictly 
to the stage of development. For example in a 9 mm-, and a 10 mm. 
embryo, recentlv received, both the oculomotor and trochlear nerr-es 
were found to have emerged from the brain stem. In a previous 
10 mm. embrt'O neither was observed to have reached its superficial 
origin. 

The earliest embryo available 'measures 4 mm. (estirhated age 
between three and four weeks). Fore-, mid- and hind-brain are 
differentiated, and the optic vesicles form lateral projections from 
the fore-brain vesicle. A slight constriction exists between the 
rhombencephalon and mesencephalon which denotes the position 
of the future isthmus (Fig, 1). The otic vesicles appear in 
section as. round cavities lying lateral to the hind-brain and 
separated from the surface ectoderm. On the cephalic aspect of 
each otoc}’St is the primitive acoustic ganglion composed ofTOund 
or spindle-shaped cells with short processes which do not appear 
to extend either peripherallv or-centrallv. 

At a more rostral level is a larger ganglionic mass placed just 
caudal and lateral to the primary head vein (anterior cardinal vein). 
This is the trigeminal ganglion and, like the acoustic ganglion, 
it shows no connection with the neural tube. These ganglia indicate 
respcctiveh' the myelencephalic and metencephalic portions of the 
• rhombencephalon. The thin roof plate of the rhombencephalon 
is present. The ganglia of the ninth and tenth cranial nerv'es and 
the posterior root ganglia of the spinal nerves are well formed, 
but none appears to be joined to the neural tube. It must be men- 
tioned, however, that in such delicate tissue the continuitv between 
I he ganglia and the neural tube may have been destroyed as a result 
of death and histological preparation. 

'I lie neural tube consists throughout of ependt-mal, mantle and 
marginal layers. The mantle la^-er is similar in all parts, and 
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Fig. 1. 

Section through head end of a ■) mm. embryo. x50. 

possesses se\ en to ten layers of unclifi'erentiated (indifferent) cells- 
1 he roof (alar) and floor (basal) plates exhibit only the ependyma 
layer ivith one or two rows of cells. In no part of the neural tribe 
is there any concentration of cells in the basal lamina indicatnc 
of efferent nuclear formation, and no efferent nerr’es, either spinal 
or cranial are recognisable. . ; 

An embryo of 9 mm. length (about 4J weeks) sectioned in the 
plane of the long axis of the rhombencephalon, gives an interesting 
picture of the developing brain stem. It will be seen from Fig. ~a 
that, owingtothe neural flexures, the section illustrated in Fig- 
shows the alar region of the metencephalon bounding the fourth 
ventricle in its cephalic half. Already a thickening of this alar 
plate has occurred on each side, forming the cerebellar rudiment.^. 
The thickening affects the two lateral portions of the alar plate- 
and each forms an intraventricular projection. As the fourth 
\entricle narrows at its cephalic e.xtremitv, the two (thickened) 
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cerebellar plates become approximated but do not meet, a small 
unthickened median portion of the (cerebellar) alar plates persisting- 
at the apex of the fourth ventricle. This tliin median plate becomes 
-the superior medullar}- velum and Fig. 2c shows its continuity 
at the rostral apex of the fourth ventricle with the alar plate of the 
mesencephalon, a tangential section onlv of the latter, being 



Fig. 2. 

Seri.ll sections through the brain stem of a 9 mm. embryo. 
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included. It is at die junction -of die median portions of the 
metenccplialic and niesenccplialic alar plates that the decussation 
of tlie troclilcar nerves is seen (Fig. 2c). 

In the sections still deeper into the rJiombencephalon, the open- 
ing up of the apical recess of the fourth ventricle into the wider 
cavit3’^-of the mesencephalon is visible (Fig. 2d). The narrow 
communication between the metcnceplialon and mesencephalon is 
the isthmus. Another point of interest is apparent in Fig. 2rf. 
Here the lateral alar thickenings of the mctencephalon (which form 
the cerebellar plates) continue rostrally side by side, and in this 
way become continuous with the lateral walls of the narrow 
isthmus. In each lateral wall the trochlear nerve can be identified 
lying on the outskirts of the mantle layer. .Subsequent sections 
at more. ventral levels show that the lateral walls of the isthmus 
linall}^ merge into the basal plate of the mesencephalon where the 
narrow isthmic channel gives place to die wider mesencephalic 
cavitv (Figs. 2c, (, gand It). 

Thus the rostral e.xtremities of the lateral walls of the isthmus 
join the floor or basal plate of the mesencephalon, forming the 
lateral parts. The intra (basal)-laminar sulci, described by Frazer, 
demarcate the superadded lateral parts of the floor plate from the 
median part which corresponds to the true basal lamina of the 
mid-brain. ^ 

Thus in this 9 mm. embryo there can be seen 

1. iMetencephalic alar thickenings on each side of the, cephalic 
part of the fourth ventricle forming the cerebellar plates. 

2. Mid-line apical alar region not thickened, but joining the 

rostral extremities of the cerebellar plates together and forming 
the superior medullary velum. Here the trochlear decussation 
occurs. . . 

3. Traced rostralh’, the rnetencephalic alar thickenings continue 
as the lateral walls of the isthmus. 


4. Still more rostrally, the lateral walls of the isthmus merge 
into the floor plate of the mesencephalon. 

In this series it is apparent that in the lateral walls of the isthmus 
there is continuity bet%veen tissue derived from .ntetencephahe 
alar and mesencephalic basal plates. This junctional tissue -forms 
the lateral isthmic walls, while the continuity of the superior 
medullar}^ velum and the mesencephalic alar larnina closes t ^ 
isthmus dorsally. Owing to the plane of the sectioning, the floor 
of the isthmus is not seen. 

The nucleus of the trochlear nerve is recognisable as a sma 
group of slightly larger differentiating cells lying on the outskn s 
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of the mantle, laver in the lateral wall of the isthmus (Fig.' 2e). 
The lateral isthm'ic walls blend with the mesencephalic basal plate 
and form the lateral parts of its floor, , and here the oculomotor 
nuclei are situated. Thus the oculomotor and trochlear, nuclei 
are in series, but at this 9 mm. stage, the former is located in the 
mesencephalon and the latter in the isthmus. From the trochlear 
nucleus a tinv nerve'bundle runs along the edge of the mantle layer 
and can be followed in the lateral wall of the-isthmus in a caudal' 
direction to the apex of the fourth ventricle where the decussation 
occurs in the superior medullary velum and the neiwe gains its 
superficial origin (Figs. 2e, d and c). . 

Sectioning of an embryo of 33 mm. length in the'coronal plane 
from the vertebral column forwards, yielded a dorso-ventral or 
alar-basal series of the , brain stem (Fig, 3a). It will be seen that 
the basal plate of ‘the metencephalon forms the floor of the fourth 
ventricle, and the alar region, thickened by the intra-ventricular 
cerebellar plates, bounds the ventricle laterally (Fig. 3b). The 
■cerebellar rudiments exhibit differentiation, and ependymal, mantle 
and marginal la 3 -ers are wide and distinct. The thick cerebellar 
plates incline towards each other and towards the mid-line, but 
do not meet. At the cephalic apex of the fourth ventricle they are 
linked b\’ .alar tissue not included in the cerebellar thickening. 
This diin tissue is the superior medullary velum (Fig. 3b). Sections 
at a more cephalic level contain the decussation of the trochlear 
nerves in the velum and their emergence on the dorsal surface of 
this region (Fig. .3c). The more rostral part of the decussation 
occurs where the superior medullarj- velum is meeting the alar 
plate (tectum) of the mesencephalon (Figs. 3c and 4). 

Traced in the cephalic direction, the two lateral alar (cerebellar) 
plates of the metencephalon, which are separated from each other 
at the apex of the fourth ventricle by the superior medullarv velum, 
rojuain distinct, "but lie side b}* side, leaving a slit-like cavitv 
between them as the mid-brain is approached. The region with 
the narrow cavity is th'e isthmus, and the rostral continuation 
of each metencephalic alar (cerebellar) plate comes to form a 
lateral wall of the isthmus (Fig. 3d). 

The narrowing of the isthmic cavity is the result of the close 
approximation ot the lateral walls. In consequence, the basal 
lamina of the isthmus is compressed so that part of it actuallv 
forms the most ventral part of the'lateral isthmic wall. But the 
basal lamina of, the isthmus is continuous rostralb' and caudallv 
with that of the mesencephalon and metencephalon respectiveh-, 
although in both these regions it is expanded bv the widening of 
the cavities. The elongation of the isthmic cav’itv is exaggerated 
owing to obliquitv of the sections. 
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At a more cephalic level the cavity of the isthmus joins the 
wider cavitv of the mesencephalon, and the lateral walls of the 
isthmus merge into the basal plate of the mid-brain forming its 
outer parts. The most ventral part of the lateral wall of the isthmus 
is really basal lamina (Fig. -T’), and here is situated the trochlear 
nucleus in series with the oculomotor nucleus (1-igs. 3t’ and 5). 
Thus the trochlear nucleus lie.s in the lateral isthmic wall, but this 



Fig. 4. 


Region of isthmus of a 13 mm. embryo. (See Fig. 3c). X30. 

is only because the basal lamina has been pushed into this position 
by the elongation of the lateral i.sthmic walls and consequent 
narrowing of the contained cavitv. 

From the trochlear nucleus a bundle of .fibres runs dorsally in 
the lateral walls of the isthmus and is then carried caudally to the 
apex of the fourth ventricle where it decussates with its fellow 
in the superior medullary velum and emerges superficiallv (Fio-s 
Sc, d, c and h). . , - . & • 

From this series of a 13 mm. embryo it would appear that there 
IS a continuity of tissue between the cerebellar (alar) plates of the 
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peduncIe.sj\o folbw ll”c' 

■I’cse fibri ^nve tr'a^^s^ ;; ^™bryo of 19 mm. 

mid-brain wliere tliov rh ' P‘'‘<j'"‘>} '«(o tlie basal plate of the 
"'■ere tl,c^ decussate (Cooper. l!)40 (b)y This then 



Fig. 5. 

P ahe end of isthmus of a 13 mm. embryo. (See Fig. 3e). X30. 

ment of thTfjthi^usTnd Frazer’s account of the develop- 

lateral wall of ' rf ^ present findings. He described the 
of the Lsal Hn f formed by a thrust forwards 

phalon The "nrpr^ metenceplialon towards the mesence- 

wall of'tl seems.to show that the lateral 
phalic alar (cerph n rostral continuation of the metence- 

tfius pro^d r^roS mesencephalic basal plate, and 

An embrvn nf 1. cerebello-mesencephalic fibres, 

mesencepha^lon gives P’S’^^est part of the 

nerves fFip- '" Gnf t 'new of the isthmus and the trochlear 

of the metenceplialon ®^/^^mns through the caudal extremity 
etenceptialon, the alar and basal plates are lying in the 
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Fig. 6, 

■ Serial sections through the brain stem of a 15 mm. embrr-o. 
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iloor of ilic fuurtli ventricle, tile roof being ependyma! (Fig. G6). 
The proliferation of neuroblasls is greater in the alar than in the 
basal plates, and in (be former a dorsally directed intra-ventricular 
(enlargement forms (be cen*bellar rudiment. In addition a spread 
of cells from ibe alar portion has progre.ssed veniro-meciiallv 
towards tbe basal plate. 'I'bc basal portion bas given rise to a cell 




Fig. 7. 

Region of isthmus of a 15 mm. embryo. (See Fig. 6c). X30, 


spread which is limited to tbe median part of the floor of thefourti 
ventricle. These alar and basal spreads appear to be-sepai'^lj' 
by a relatively cell-free zOne sufficiently well defined to justif} t ^ 
assumption that it is an inter-laminar zone (Fig. Ah} F 
not correspond, however, to the indentation on the 
aspect which is usually called the interlaminar sulc 
terminalis). It is suggested, therefore, that the junction 
and basal plates corresponds to the cell-free zone and not to l 
interlaminar sulcus. If this be true, then the alar plate is thickened 


ependymal 
:us (sulcus 
of the alar 
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in its larger lateral part to form" the cerebellar rudiment, while' its 
smaller medial part adjacent to the basal plate is not enlarged. In 
other words the interlaminar sulcus is a depression resulting from 
the cerebellar enlargement of the lateral part.of the alar plate. 

Following the sections serially in a dorsal direction, it is found 
that the alar plates gradually approach each other until they lie 
parallel and bound a narrow cavity (Figs. Cc and 7). This region 
corresponds to the isthmus rhombencephali. The alar plates 
come to form the lateral walls of the isthmus, while the basal 
plate is pressed down to bound the ventral recess of tlie isthmic 
cavity. Furthermore, since bie recess is exceedingly narrow, part 
of the basal plate assumes a lateral position and’ comes to lie-in the 
most ventral part of the lateral isthmic wall, the rest of this wall 
being formed by alar plate (Figs. 6c and 7). 

It is in this position that the trochlear nucleus is found, lying 
in the basal lamina of the isthmus, but where this lamina is forming 
the most ventral part of the lateral isthmic wail (Figs. 6c and 7). 
Traced more dorsally (Figs. Gd and e, and S) the two lateral isthmic 
walls finally meet, thus separating off an overhanging portion of 
the metencephalic cavity from the isthmic cavity which now begins 
to widen out to join the mesencephalic cavity. During this widening 
out process, the isthmic basal lamina is spread out again, and once 
more lies in the floor plate when the mesencephalon proper is 
reached (Fig. C/). 

It is apparent from Figs. 6c and /, and 8 that the meeting of the 
lateral isthmic Avails coincides Avith the superior medullary A'elum 
which continues into the alar (roof) plate of the mesencephalon. 
.\!so it Avill be seen that the lateral walls of the isthmus are con-' 
tinuous Avith alar tissue which forms the cerebellar plates more 
caudally. Furthermore owing to the mesencephalic flexure, the 
mesencephalic basal lamina comes into line Avith the lateral wall 
of the isthmus and this continues into the lateral part of the basal 
lamina of the mid-brain (Fig. 6a). 

^ The trochlear nucleus in this series appears as a semilunar 
mass of neuroblasts lying in the compressed basal plate at the 
ventral c.xtremity of the lateral istlimic AA-all. The neuroblasts 
are distinctly larger than any other cells (Figs. Cc and 7). From 
the cells in the nucleus, fibres turn dorsally and immediately enter 
the lateral isthmic Avail proper Avhich is mainlv alar in origin 
(Figs. Cc and 7). Thence the neri'e passes in the lateral Avalf of 
the isthmus to that position where the two lateral Avails meet at the 
superior medullary, velum. Here the Iayo nerr-es decussate and 
emerge at their superficial origin (Figs, Cc and and S). 

Thus, judging from serial sections of earlv embrvos cut : — 
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Fig. S. 

Cephalic end of isthmus of a 15 mm. embryo. (See Fig. 6c). X20. 

1. in the plane of the long axis of the rhombencephalon ; 

2. in the dorso-ventral (alar-basal) plane; and 

3. from the highest part of the mesencephalon, the following' 

points are demonstrable ; — , • 

1. The metencephalic alar tissue is continued rostrally in the 
lateral isthmic walls to the mesencephalic basal plate. (By the ly 

mm. stage this route is traversed 'by cerebello-mesencephahc 

fibres (superior cerebellar peduncles)). 

2. The trochlear nucleus lies in the lateral isthmic wall, but ,in 
the most ventral part which is formed by the basal plate. This plate 
is squeezed into this position by the alar tissue which forms the 
bulk of the lateral wall of the isthmus. 

3. The trochlear fibres pass dorsally and caudall}" within .the 
lateral wall of the isthmus to the alar plate of the metencephalon, 
these two -structures being continuous. Thus the trochlear nen’C 
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reaches the dorsum of the isthmus and decussates in the superior 
medullary velum and escapes on the dorsal aspect of the brain stem. 

4. The position ^vhere the lateral isthmic walls join the meseniT'- 
phalic basal lamina is marked by the intra (basal)-laminar sulcus. 

■ 5 . In the metencephalori the line of demarcation between tin* 
alar and basal plates apparently does not correspond to the inter- 
laminar sulcus, but it is indicated by a cell free zone. 


12 7 2 



Figure 9 is a parasagittal section through the brain of an embryo 
of 22 mm. It lias passed through the lateral wall of the isthmus. 
The fibres of the superior cerebellar peduncles sweep forwards 
and ventrally through the lateral wall of the isthmus to the basal 
plate of the mid-brain where they decussate and join the red 
nucleus. The oculomotor nucleus is recognisable in the tegmental 
(basal) region of the mid-brain, just caudal to it is tlie trochlear 
nucleus lying in the basal plate and overhung by the enlarging 
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tectum of tile micl-Ijraiii. I'ibrcs of the troclilear nerve are seen 
to be running, from the nucleus clorsally and caudally, and by 
follotving the direction of the cerebello-mesencephalic fibres, reach 
tlieir decussation in tlie superior medtillarv velum. 

In this series the nucleus of the trochlear nerve is apparently 
located in the isthmus in embryos up to 22 mni. length, but one 
point must be borne in mind. An accurate estimation of th'ee.xtent 
of the isthmus is difficult owing to the modification produced by 
the neural fie.Kures as age increases, and the resulting variation 
in the planes of serial .sections. 

The above observations provide a possible answer to the question 
how does the trochlear nerve reach its dorsal decussation ? It has 
been shown that the trochlear nucleus at first lies in the isthmus, 
and the nerve issuing therefrom' gains the dorsal region of the 
metenccphalon in tissue which extends between the mesencephalic 
basal and metencephalic alar plates. It would seem that this 
is a route pffering little resistence to the course of the nerve, and 
it also becomes the pathway for the fibres of the superior cerebellar 
peduncles. If the nerve pursued a ventral course it would ultimately 
need to penetrate through the fibres of the superior cerebellar 
peduncles which soon form a dense mass in the basal plate of the 
mesencephalon. 

The next point to be considered is the final orientation of the 
trochlear nucleus in the caudal region of the mesencephalon. From 
Fig. 9 it will be seen that already'^ the tectal (alar) plate of the 
mesencephalon has grown to a greater extent than the-basal, and 
that it is overhanging the fore part of the isthmus. . It is evident 
that when the extra-ventricular growth of the cerebellum occurs, 
it encroaches on the isthmus from behind. Examination of the 
adult brain stem justifies the statement that growth of the isthmus 
lags behind that of the mesencephalon and metencephalon, and its 
identity is somewhat obscured. It may be that the enlarging 
mesencephalon tends to draw the isthmus in the rostral direction, 
while the metencephalic development pushes it forwards. In addition 
the sweep of the fibres of the superior cerebellar peduncles from the 
metencephalon to the mesencephalon which commences at the F 
mm. stage, may carry the trochlear nucleus to a more cepha ic 
position. .As development proceeds, decrease in the degree of the 
mesencephalic and pontine flexures, which affect the basal plates, 
will help to establish the trochlear nucleus in a more cephalic 
position relative to the enlarging mesencephalic tectum. 

The last point to be mentioned is the nature of the trochlear 

decussation. In all embryonic, foetal and adult specimens examine . 

the trochlear nerve seems to form a compact bundle as the fibre.s 
emerge from the nucleus. This bundle pursues its dorso-caiida 
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Section through the trochlear decussation of a 37 mm, embryo, 


10 11 K 
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course and a simple crossing of the two bundles occurs There do£ 
.M appear to be the thorough intermingling of fibres as in th 


Conclusions 

T' “t ^'lar platcs (ccrcbellar rudiments 

nnJl r^ mid-line at the rostra 

apex of the fourth ventricle. Here they are linked together by ; 

tissue which becomes the superior mec]ullar\ 


thin stratum 
velum. 


of 


metencephalic alar plates are continued rostrally around 
t U^ neural tube at tlie position of the isthmus 

liiombencephali, and thus form its lateral walls. 


3. Traced in the cephalic direction, the lateral isthmic walls 
join le nasal plate of the mesencephalon on either side when 
le narrow cavity of the isthmus c.xpands into the mid-brain 

C.avitv 


4. Thus n continuity of tissue exists between the metencephalic 
a ar (cerebellar) plate, the lateral wall of the isthmus and the 
mesencephalic basal or floor plate. The fibres of the -superior 
cerebellar peduncles follow this route from the cerebellum to the red 
nucleus at the 19 mm. stage of the embryo. 

5. The trochlear nucleus originates in series with the oculomotor 
nuc eus but in the basal plate of the isthmus. As the lateral walls 
o tie isthmus link the metencephalic alar to the mesencephalic 

asa plates, the basal plate of the isthmus becomes compressed 
^.^!i It assumes a position at the ventral extremitv of the lateral 
w'all of the isthmus, and it is here that the trochlear nucleus is 
situated at first. The fibres from the nucleus form a bundle which 
turns dorsally at once and thus gains an alar situation in the lateral 
wall of the isthmus. ^The nerve then proceeds through the lateral 
wall of the isthmus caudally to the superior medullarv velum wdiere 
the decussation occurs. - ' 


_ 6. Bejmnd 22 mm. (7 weeks) the trochlear nucleus is orientated 
m the mid-brain and suggestions are put forward to e.\'plain this 
apparent shifting forwards. 


The author wu'shes to express thanks to Professor G. A. G. 
Mitchell of the Department of Anatomy in the University of 
'gionerous advice and criticism; to Professor 
V . Wood Jones, F.R.S., for his interest and help in the comparative 
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aspect of the problem ; to Professor D. Dougal, Dr. G, Stewart 
Smith and Dr. Mary Evans for the embryos and foetuses; and to 
Mr. H. Gooding for preparing the photographs. 


KEY TO ILLUSTRATIONS. 


1 . 

Diencephalon. 

13. 

Tangential section of mesencep- 

2. 

Mesencephalon (a) caudal level ; 


halic alar plate. 


(6) cephalic level. 

14. 

Oculomotor nucleus and/or nerve. 

3. 

Metencephalon. 

15. 

Acoustic ganglion. 

4. 

Myelencephalon. 

16. 

Otocyst (otic Y-esicle). 

5. 

Spinal cord. 

17. 

Alar spread. 

6. 

Fourth Y-entricle and/or its taenial 

18. 

Interlaminar sulcus. 


roof. 

19 . 

Interlaminar cell-free zone. 

7. 

Alar plate. 

20. 

Basal plate. 

8 . 

Cerebellar rudiment. 

21; 

Basal spread. 

9. 

Superior medullary velum. 

22. 

Medial longitudinal bundle. 

10. 

Trochlear nerve. 

23. 

Isthmus rhombencepbali. 

11. 

Decussation of trochlear nerves. 

24. 

Lateral wall of isthmus. 

12. 

Trochlear nucleus. 

25. 

Intra (basal)-laminar sulcus. 


26. Trigeminal ganglion and nerve. 


27. Superior cerebellar peduncle. 

Tbe use of a hand lens is recommended in examining the photographs. 

/ 

REFERENCES 

Cooper. E. R. A. (1946).— Brarii, Vol. LXIX, (a) 50 (b) 34. 

FR.tZER. J. E. (192S-29).— //. Auat., Vol.LXIII, p. 7. 

(1940).— Manual of Embryology, 2nd Edition, London. 

G. ^skell, W. H. (1908). — Tbe Origin of Vertebrates, London. 

H. \miltox, Bovd and Mossman (1945).— Human Embryology, London. 

Harley. R. D. (1942).— Amer. /I. Ophthal., Vol. XXV,' p. 1029. 

, Kappers, Huber and Crosby (1936).— The Comparative Anatomy of the Nervous 
System of Vertebrates, New York. 

. Keene and Hew'er (1931-32).—//. A««/.. Vol. LXVI. p. 1. 

Keibel and Mall (1912). — Manual of Human Embryology. Vol II Philadeltihia 
and London. - . p 

Pearson, A. -A. (1943).— //. Co»n/; Ncwr., Vol. LXXVHI, p ■79 

TAH.AjSZKY, E. (1940).— Ajinf. Anz., Vol. LXXXIX, p. 316. " ’ ' 


COLOUR VISION IN THE CONSULTING ROOM ' 

BY 

Frank R. Neubert 


GUERNSEY- 


J.N 1941 art analysis of the colour-vision reports on 2,484 subiects 
suggested that the difference in the findings on colour-plates^and 
CO our-lanterns-YTOuld form an interesting subject for investigation. 

investigation began, and during the following four years 
■r4..39o subjects were examined: 40,380 males and 3,015 femaTe?. 
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Only two defcclives (botli unsafe) were found among the latter, and 
the final figures were restricted to the male sex only. 

Many subjects were seen on whose colour sense opinions had 
differed, and an attempt was made to determine (a) why such 
defects could not be assessed ^easih' and positively (b) whj' results 
on colour plates and colour lanterns did not alwaj-s agree, and (c) 
whether an improvement could be made in clinical examination 
apart from the use (rf laboratory methods. 

Colour Perception with Aviation Model 
The terms “ normal,” “ unsafe,” ‘‘ safe,” “ green-blind,” and 
red-blind,” although scientifically inaccurate, are understood 
by all, and are used in their commonlv accepted meaning in this 
resume of the work done. 

All the 40,380 men were asked to read the original Ishihara 
Colour Plates, Sth Edition, and each one who made a mistake 
suggesting a defective colour .sense — 2,235 in all — was investigated 
on a lantern (colour perception unit — aviation model) and by other 
experimental methods. 

A group of J,G54 .subjects was first e.xamined on plates and 
lantern and the re.sulls compared. 


Table ]. ' 

Examination of 1,654 previcuslv untested subjects on Plates 
and Lantern. 



Ishihara 

Plates 

Lantern 
■Unit ’ 

Normal 


f 

\ 

1,585 


1,623 

Safe 

.... 

1 i 

20 (1-21%): 

1 


- 3 (0-01571) 

Unsafe • 

j Red-Blind ... 

1 Green-Blind 
( Red and Green-Blind 

i 

8) 

38 

3 j 

49 (3-1%) 

2 1 
22 r 

^3 j 

28 (1-75%) 

Total 


... 

1,654 


1,654 


The difference between these findings was too great to be ignore ; 
and a second group of 431 subjects, who were classified as unsa 
by the plates, were examined on the lantern : 135 (31'3 per cen • 
passed. From this it appeared that the plates were approximate ) 
one third more sensitive than the lantern in detecting defects m 
colour sense. 
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Txbee II 

Comparison of Defective Subjects by Ishibara Test and Lantern 


Ishihara 

Colour Defective Unsaie 

Lantern 

Colour Defective Unsafe , Colour Defective Safe 

Red-Blind ... 17S | 

\ 

131 

i 

47 

1 

Green-Blind ... 236 

j 153 

S3 

Red & Green-Blind 17 

1 ' 

1 

5 

Total ... 431 

. — — 

296 (68-7%) 

135 (31 S%) 


The manner in which tlie colour plates were read made it seem 
advisable to record the individual mistakes, and 1,573 unselected 
men were asked to read, without hesitation, a group of figures in an 
American series of plates (mentioned later). 

G86 (43-T per cent.) of them were certainly normal or definitely 
defective. , 532 (33-8 per cent.) of them made mistakes which were 
corrected at a second attempt. 355 (22.5 per cent.) of them made 
mistakes which were not corrected after two or more attempts, 
although such errors did .not come into the category “ Colour 
defective ” according to the explanation book. 

For example, if plates Xos. 1 and 2 (figures 89 and 43) were read 
as 89 and 45, altered to 89 and 48, then corrected to 89 and 43, the 
mistakes would appear due to observation rather than a defect in 
the colour sense and such cases were not classified as defecti%-e.' 
This is in agreement with the instructions. 

Pseudo-iso Plates 

Tlie ori^nal Ishihara plates began to' fade, and tests were com- 
menced with the .series issued by the .Vmerican Optical Company : 
The pseudo-isochromatic plates for testing colour perception. ' 

Each series contains a pair of plates showing the numerals 45 
and 73 which are intended to be similar : Ishihara Nos. 20 and 21, 
.X.O.C. Nos. 33 and 34. These are supposed to be read onlv by the 
majority of the red-green blind, “ but the majoritv of the’ normal 
and the totally colour-blind can hardly see them ” (Ishihara 1939). 

I he results of 11,348 readings were analvsed. 

By Ishihara standards 445 (3-9 per ce’nt.) were definitelv colour- 
blind. 370 {3-2 per cent. Group A) read the Japanese figures, but- 
onl_\ 193 Jl-< ])er cent, (iroup B) read the .Imericah ones, a differ- 
ence of 47 per cent. 
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Tarlu III 


Comparison of 445 defective subjects by Isliihara and American 


Plates. 


Ishihara Plates 

American Plates 

Read (unsafe) 

370 (83-0%) Group A 

193 (43-4%) Group B 

Not read (safe) 

75 (17-0%) 

252 (56-6%) 

Total... 

445 

445 


The 370 subjects (Group A) were examined on the lantern and 124 
(33-5 per cent.) of tliem were found to be safe. 

The 193 subjects (Group B) were e.xamined similarly and 55 
(29-5 per cent.) were found to be safe. 

Examination of these results showed that, wJiereas only two 
subjects could read the American and not the Japanese figures, 
200 were able to read tlie Japanese but not the American. The 
lantern results of these cases are compared in Table IV: 

Table IV 

Classification by Lantern of subjects in Table III who read Ishihara 
plates Nos. 20 and 21 and American Plates Nos. 33 and 34. 


Lantern 

Classification 

Ishihara Unsafe 

American Unsafe 

Safe 

124 (3 3 -530) 

55 (29-5?^)' 

Unsafe 

246 (66-5%) 

138 (70'5%) 

Total 

370 (Group A) 

193 (Group B) 


This not inconsiderable difference emphasises the exceptiona 
difficulty in producing dyes which are suitable for colour-vision 
testing. 

When a British reprint of the Ishihara plates was issued, a 
comparison was made between it and the Japanese set, but as so 
many normal subjects read wdthout much difficulty the figures 
which only the colour-blind were intended to see,' the set was no 
included in the investigation and only the original series was use 
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The Ishihara test claims to separate by means of plat^ Nos. 
w 23 *^4 and 25, the “red-blind” from the green-blmd. 
^''a detailed examination on the lantern was made of those 
defective classified by this means. 


Table V 


! 

Ishihara 

Lantern Test 

Failed to recognise 

Red 5 Green 1 Red and 
only I only | Green 

Passed 

Lantern 

Test 

1 

Red-Blind 

i 

116 

7 

i 53 ! 

1 

! '' 

Green-Blind 

194 

16 

! ■ 72 

35 

71 

Red and Green-Blind 27 

3 

1 ' 

i 6 

1 

7 

T otal 

337 

26 

1 

i 136 

i 

B 

! 

99 


Out of the Ishihara “ red-blind ” cases, only 7 failed to recognise 
only red on the lantern, whereas 35 were unable to recognise both 
red and green, and 21 passed the test. 

Out of 194 who were Ishihara “ green-blind,” 72 were unable 
to recognise only green on the lantern, whereas 35 failed to 
recognise both red and green, and 71 passed the lantern test. 

It has been claimed that any subject classified by these figures 
wilt eventually fail with the lantern if examined persistently, b'ut 
this was not found to be the case. 


Table YI 

.\n analysis into Safe and Unsafe’’ on the lantern of 368 subjects 
classified according to Ishihara plates as Colour Defective Unsafe, 


■ 

Red-Blind- 

Green-Blind 

j 

.Red and Green- 
\ Blind 

- 

. Total 

Ishihara Plates 

122 

1 223 

f 23 

i 

368 

Lantern — Safe... 

11 

‘ SI 

i ■ 6 

270 j 

„ Unsafe 

111 

142 

1 

i 17 

( 
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A total of :3ljS c.'i.st's was classified, of whom 322 were found to 
be red-blind and 22-^ were found to i)e green-blind. 02 of these 
cases passed the lantern test after having been examined 
persistently. 

During tlic.se tests a eompari.son was made between the aviation 
model colour perceiJt ion unit anel the lidridge-Grcen colour lantern; 
inn defective subjects were examined on each, using the technique 
outlined in the respective instructions. 

The eompari.son suggests ;in inherent weakness in this type of 
lantern. 


Taiilk VI 1 


The percentage comparison between the Aviation Model and 



JAiridge 

-Green Lantern. 


Unsafe Aviation Model 

Unsafe Edridge-Green 

474% 

Unsafe 

Aviation Model 

Safe Edridge-Green 

15-8% ■ 

Safe 

.\viation Model 

Unsafe Edridge-Green 

15-8% 

Safe 

Aviation Model 

Safe - ' Ed ridge -Green 

21 ’0% 


PART II 

This examination and comparison of the usual clinical, methods ot 
determining the state of the colour sense suggested that more 
attention should be devoted to lantern tests and. a coiisiderab e 
number of experimental lanterns were made. I he origma^ 
postulates of Guttmann, translated in Parsons’ “ Colour Absion, 
suggested the lines along which these experiments should develop. 

Guttmann found tliat those witli defective colour perception 
differed in seven respects from the normal. , 

(1) They required a smaller difference in the yelloWhut a greater 
difference in the green for discrimination. 

(2) They were more dependent upon luminosity for 
discrimination. 

(3) The)^ developed a capacity' for distinguishing differences m 
luminosity which thev translated into hue. 

(4) They required a larger area of retinal stimulation. 

(o) Thev required a longer time to make their decision, 

(6) Their colour sense was more readily fatigued (successne 
contrast). 

(7) Thev had an increased sense of simultaneous contrast. 



Colour Vision in the Consulting Room 


281 


■ The chromatic threshold 

Parsons states that the appreciation of colours only occurs; with 
lights of moderate or high intensity (photopic vision). If a 
spectrum of low intensity’ is seen with the dark adapted eye it 
appears as a grey band, differing in brightness in different parts 
(scotopic vision). 

It would appear from this that, with the very low threshold for 
red, an exaggeration between the appreciation of red and green, 
or between red and 3'ellow, would be made bv a defective person 
if two or three colours were presented simultaneously to the 
photopic eye by means of a lamp with controlled illumination. 
A rheostat was fitted to all lanterns. 

Size of lantern aperture 

According to Guttmann’s fourth postulate, a colour defective 
person requires a considerablv larger area of stimulation for the 
perception of hue. 

The duplicitv theorv of vision asserts that the retinal cones are 
responsible for the perception of colour. The cones are most 
numerous at the fovea centralis, where rods are ab.sent, and decrease 
proportionate! V peripheral ward. 

The measurements of the so-called “ rod-free area ” are: 

Fovea Centralis ... 0‘24 to OA mm. in diameter (00' to 70') 
RodPreearea ... 080 mm. (•3'’3') 

Macula ... ... 10 to 30 mm. ,. (4° to 12°) 

In order to fall within these areas, an object at a distance of 6 
metres would have to be : — 

Fovea Centralis ... 96 to 12 mm. in diameter. 

Rod free area 32 mm. ^ ,, ,, 

Macula ... ... 40 to 120 mm. ,, ,, 

In f)rder to stimulate an individual cone 0 004 mm. diameter, an, 
"bject must be 1-7 mms. at G metres, which is the e.xact size of each 
element of a Snellen’s 6/G test-type letter. 

An examination was made at G metres with the 1 millimetre 
aperture of the lantern of 313 colour defectives who had been 
classified on the o mm. aperture. 

139 had been passed as “ .safe." 29 (20-9 per cent.) of these 
failed to recognise the red or green, or both the red and green 
J millimetre aperture. 

174 had been considered as ‘‘ unsafe." 77 (3GS per cent.) of 
ihe.se were able to recognise both the 1 millimetre red and green. 
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Tahle VIII 


Comparison of the effect of Aperture Sizes. 


Lantekn 

! 

1 


1 

I ■ Colour 

Classification of 
Cases using the 

5 ram. aperture 

Recognised 

1 mm. aperture 

1 

i 

1 

Failed on 

1 mm. aperture 

j 

! Analysis of Failures 

j 

i 

! 

C.D. Safe... 139 

97 (79-1%) 

' i 
i 

29 (20-9%) 

Red ... , 1 

Green ... 26 

i Red and Green 2 

. 

C.D. Unsafe 174 

77 (36-8%) 

j 

1 .. ! 

'no (63-2%) i 

1 

! 

i 

Red ... 11 

Green ... 79 
Red and Green 20 

Total ’ ... 313 

174 i55-6%) 

i - 1 

1 139 (44-4%) { 

1 ■ ^ 1 

139 


This supported the contention that althougli 1 millimetre colour 
targets are of undoubted value in campimetry, such small apertures 
are of questionable value in examinations of colour-vision outsi e 
the laborator 3 ^ ' ' ■ ■ c 

■ Granit supports this view when he states, “ a reduction of ar<;a 
of the visual object, which is known to lead to disappearance of its 
colour with maintained brightness distribution, must do so because 
the “ small ” stimulus merely has a chance of hitting upon t e 
common dominators. ' . . 

Experimental evidence, however, shows that the recognition 
of a small colour light is subject to considerable indiMOua 
variation. 

In a series of papers published in the Journal of Physiolog} 
(1946), Hartridge has reported his experiments in micro-stimulation 
in support of his postulate that the foveal cones are frequent }^ 
found grouped together into clusters b)'^ “ random distribution 

like the coloured starch grains, on the Lumiere screen. . 

It is not eas)^ to see how microscopic fixation can be retaine 
for these experiments when the e 3 'e has a constant involuntar' 
movement over two minutes of arc of 50 per second. 

These particular investigations terminated because new lantern 
which were obtained had apertures var 3 dng from 1 millimeti'e 
to O o millimetre and it was not possible to standardise the resu s. 

This fact was not discovered until one group of 66 subjec s 
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gave figures which were below the average. Only six of them were 
able to recognise standard green and it was found that the aperture 
was only 0-75 millimetre in diameter, the small difference in size 
being apparently of much importance. 

' Successive contrast 

In his discussion of after-images, Edridge-Green states, “ the 
results obtained by successive contrast are similar to those obtained 
by simultaneous contrast, only they are more satisfactory and 
decided.” 

When a colour is looked at for a time, the sensitivity toward that 
colour is lowered and the eye becomes more sensitive to the com- 
plementary. In fact, when a coloured light is concentrated upon 
for some minutes the complementar)' becomes so insistent that 'the 
original light is seen with difficulty. 

If a colour-vision examination is performed slowly, successive 
contrast is likely to complicate the findings. It was noticed, 
however, that this phenomenon was less in those with normal 
colour vision. 

Successive contrast was investigated in 415 subjects whose 
colour vision was abnormal. 217 (61-0 per cent.) of these were 
” unsafe ”,and 139 (39 0 per cent.) were ‘‘ safe.” . 

Gsing the 5 mm. aperture, standard yellow was shown rapidly 
tifter standard red, then standard green. 356 (858 per cent.) 
demonstrated the phenomenon of successive contrast. ^ 

Of the total cases, 172 were unable to recognise standard 
yellow after standard red, whereas only 29 failed to recognise it 
after green. The percentage of 50 percent. ‘‘ safe ” and ‘‘ unsafe ” 
was the same in each group. 

155 subjects were unable to recognise yellow after both red and 
green. 78 per cent, of these were ” unsafe.” 


Table IX 


Lantern 

Classification 

Success!' 

a' 

Red 

ce Contrast after 5 mm. 
perture showing 

Green Red and Green 

No 

Successive 
Contrast | 

Total 

Safe 

Unsafe 

92 (53-5%) 

80 (46-5%) 

13(44-8%), 34 (22-0%) 

16 (45-2?^) , 121 (7S-0?4) 

13 (22-0?<;) 

46 (78-0%) 

1 

152 

263 

Total 

172 

29 ' 155 

59 

I 

415 
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uniwc . o rocoSi!; "^ !'l^ propomoi, (22 0 per cent.) ,.l,„ 

(22-0 per cent f 'ic; d,' ' f^otli reel and green Avas the same 

Ditrinrr t/iis tnxn "f* -successive contrast, 

meno^ofs ^/. ^ ‘I’e pheao- 

co/our vision'^ri,'<y’ 'f c-'^‘'^r^^crated in tJiose nith defective 

normal A n.,S it was not marked in the 

to EdVido-e " found who apparently conformed 

n tlt hnni-? r? I'optacliromat. Tliey read with case the figures 
and seen by norma! persons," 

mistal'c ^ ^ ^Poriiire for some time thev made no 

ioIloM ed ; them successive contrast was m'inimal. 

further^'^ ^ l^urpose of tliese tests to examine such cases 


bimuitaneous contrast 

1 mnd-Ta ”r(T pfjstulatc, that anomalous trichromats have 

witli" din ' '^'■pneo in simultaneous contrast effects as compared 
simidmn supported by Edridge-Green, wlio states that 

but ttif. contrast is not pronounced in the normal per-son, 

but the phenomenon ,s exaggerated to the dichromnf. , 

i 

Tahle X 


Contrasting colours 


Red and 
Blue Green 

Orange and 
Green-blue 

Red and 
Orange 

Red and 
YeJJow 

Red and 
YeJtow-green ' 

Yellow and 
Green 


Apparent Move 


Becomes more intense 
Inclines to blue - 

Inclines to red 
Inclines to blue 

Inclines to rose red 
Inclines to j^ellow . 

Inclines to rose red 
Inclines to green 

Inclines to rose red 
Inclines to pure green 

Inclines to orange 
Inclines to blue 
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When two spectral colours are presented simultaneously, each 
colour appears to be moved toward that end of the spectrum further 
awa}’ from the other colour. Green and rose, also red and violet 
appear to be exceptions. 

He goes on to say, “ two colours, which have not changed 
in the slightest degree to the normal-sighted, on being contrasted 
have apparently altered very considerably to the colour-blind. 
As an example of this, let us take a deep yellow, a bright red and 
bright green. To the normal sighted the yellow will be altered 
very little by comparison with the red or the green, but a three 
unit would say that the colour was green when contrasted with 
red, red when contrasted with green.” 

The effect of simultaneous contrast was investigated by showing 
to the candidate' two colour perception units 10 inches apart at a 
distance of 20 ft. The following pairs of colours were shown, 
using the 5 mm. apertures, in anv combination. 

Two standard green 
Two standard red 
Two standard yellow 

A group of 52 subjects whose colour vision was suspected 
who had been investigated thoroughly bv other means, were 
examined. Of 30 who had passed successfully a single-light test, 
21 made errors when shown two simultaneous! v. 


Table 

XI 


Classi6cation according to Single Colour 

Classification using Ttco Colour 


Perception Unit (5 mm.) 1 

Perception Units (5 mm.) 


( Red-blind ... 15 , 



Unsafe 22 - Green-blind ... 6* 

Unsafe 

22 

i Red and Green-blind 1 ' 



Safe 30 

Unsafe 

21 

- 

Safe ... 

9 

Total 52 

Total... 

52 


In this t^roiip of suspects, approximately 42-3 per cent, were 
ton.sidered unsafe with the single light, 82-7 per cent, with the 
double light. 
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This finding indicated that llic single-light lantern was not 
sufficiently accurate in the separation of the “ dangerous” from 
the “ non dangerous,” for a candidate could not be considered 
safe who was unable to recognise two 5 inm. signal lights at a 
distance of 20 feet. 

A considerable number of lanterns was made until eventually 
it was found that three coloured apertures, shown simultaneously, 
constituted the most sensitive test and a lantern was constructed 
which would show any combination of reds, greens, and yellows, 
using apertures 10 millimetres in diameter, with variable 
illumination. 

The method of e.xamination was as follows: the lights in the 
consulting room were lowered but the room was mot made dark 
enouglt, or the test continued long enough, for the patient to 
become dark-adapted. By means of the lantern rheostat the light 
was increased fairly rapidly until the three apertures were distinctly 
seen. .At this illumination the patient was asked to name the 
colours of the lights as they' were shown to him in groups of three. 

It is considered that, under these conditions, any single error 
in the naming of the colours shows that the man’s colour vision is 
unsafe. 

137 subjects who had made errors in reading the Ishihara plates 
were classified on the single-light lantern. 28 made no mistakes 
and were assessed ” safe.’/ 

These 28 were then tested on the newjantern and 19 made errors, 
an increase of 13-87 per cent, in those assessed ‘‘ unsafe; 


Table XII 



Single-light Lantern 

Multi-light Lantern 

Safe ... 

28 (20-44%) 

9 (6-57%) 

Unsafe 

109 (79-56%) 

128 (93-43%) 

1 

Total ... 

137 

-137 


The most common error was to miscall standard y'^ellow when i 
was shown together with either reds or greens, or even yellovs. 

The next common error was to call one of a trio of reds or gree > 
‘‘ yellow.” . • q 

If the results of the single, double, and treble light examination 
are compared, it is found that the sensitivity of the test increases. 
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Table XIIl 


Classification of colour defectives examined by 
three types of lantern 


Lantern 

1 ‘ ‘ 
j Colour Defective Safe j Colour Defective Unsafe 

Single -Aperture 

1 1 

i 31-5% 1 

1 i 

6S'5?« 

Double Aperture 

i , - ' 1 

1 '17-3% ; 

1 : 

82-7% 

Treble Aperture 

i 6-57% : 

! 1 

93-43% 


It should be observed that the percentage of defectives by the 
double aperture is almost identical to the Isbihara. 

1 his series of tests is evidence against the use of the single- 
aperture lantern and indicates the need for a fuller investigation 
of the anomalous trichromats hitherto considered as safe.” 

Conclusions 

1. Ibis paper reports the investigation into the colour vision of 
40.-380 men, of rvhom 1,152 (3 per cent.) were safe, and _1, 083 
(2-5 per cent.) were unsafe. 

-. lests by colour plates, although more sensitive than tests 
hr a single-lantern, are unreliable and differ with different series 
of plates. 

3. The use of small apertures serves no useful purpose in the 
examination of colour-vision in the consulting room (Table \’II). 

4. The standard single-light lantern is not sensitive enough for 
^scnminating between the ” normal ” and the ” unsafe ” (Table 

•’ A triple-light lantern with controlled illumination is the most 
scnsitne and reliable apparatus for demonstrating defects of the 
colour sense in the consulting room (Table XIll). 
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Esophoria and Ciliary Spas^i 2S9 

A SURVEY OF ESOPHORIA AND CILIARY SPASM^ 

BY 

G. Iryine, Orthoptist 

LONDON 

[t is Avith diffidence tliat I venture to vrite about ciliarv spasm. 
Irregularities of the accommodative state seem to be on tiie increase 
and in some way connected with the post-war period, and patients 
are being referred in quite considerable numbers for orthoptic 
treatment. 

I thought, therefore, ■ that it might be interesting to illustrate 
several cases which have responded well to treatment. 

Before discussing ciliart' spasm in ’detail, there are one or two 
straightforward cases of esophoria and old accommodative squint 
that have received great relief as a result of treatment, and show 
rather clearlv the different categories into which these particular 
forms of ocular muscle imbalance seem to be divided. 

In the four groups shown in Table 1 we get quite a wide variation 
of the initial defect i.e., esophoria. 

Table I 
ESOPHORI.A. 


With normal 
divergence 


Esophoria associated with old 
accommodative squint 

1. Esophoria lailh normal divergence . — .\s is well known, this 
type of case is found to respond quickly to treatment and the amount 
of imbalance, though sometimes quite large, entirelv disappears. 
' 2. Esophoria' icilli divergence sveakness . — On the contrarv, those 

in\ this group obtain relief from symptoms and are able to carr\- 
on their occupations succe.ssfully but owing to a divergence weak- 
ness a considerable amount <tf imbalance remains. Operation 
follows in these ctises if the symjiioms recur. 

Pseudo -esophoria . — This is a state which is a.ssociatoti v. nit 

* Uccc:ved for publ;cat:or.. February 4, 1947. 


Pseudo-esophoria 


With divergence 
weakness 
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ciliary spasn' and Kilj tlierefore be referred to in tlie second part of 
this paper. It is interesting to note, however; that tlie imbalance 
is very difficult to determine owing to the overaction of the ciliary 
muscle and the readings vary from day to day according to whether 
the accommodation is relaxed or working to excess. The variation 
can be as much as 10^ of esophoria or exophoria, and an 
examination on one or two consecutive days may be necessary 
before a decision can be made. 

4. Esophoria associated with old accommodative squint . — In 
adults very severe symptoms can be experienced over a period of 
many years, and these can onl}- be relieved by orthoptic treatment. 
The age factor is no great barrier providing binocular single vision 
is present, and the general health good. Dramatic changes in the. 

f 

Esophoria with Normae Divergence 


Case 1 . Age 62 years 

Correction. R. + r25 D.sph., L. + 075 D.sph., -Distance 
R. + 375 D.sph., L. + 3'25 D.sph., -Reading 



Before Treatment 

After Treatment 

Visual Acuity ... 

R. 6/18, L. 6/18 

' R. 6/6, -L. 6/6 

B.V.A 

6/18, pt. 

6/5 

Worth’s Lights ... 

5 

■ ' 4 ■ 

Maddox Rod 

. ■ 9^ esophoria 

Orthophoric 

Maddox Wing ... 

3° esophoria 

Orlhophoric 

Livingston Binocular 
Gauge ... 

Convergence 12 cms. 
Accommodation 1 5 cms. 

6 cms. .. 

12 cms. 

Synoptophore Angle 

+ 8° 

;n'/ + 4°. . 

P'usion 

+ 4” • 

0° . ■ 

Adduction 

8° 

35° 

Abduction 

3" 

,5° 

Stereoscopic Vision 

Poor 

Good 


Number of Treatments 6. All tests taken with distance glasses 
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well-being' of these patients can be noted and they state that their 
lives have been_completeIy changed as a result of restored muscle 
balance. 

In illustration of these points the following cases which fall into 
the several categories previousl)' outlined have been chosen. All 
have been re-examined after treatment at dilferent periods up to 
years and only one has had to receive a further course. 

- Case No. 1. Aged G2 years. — ^This patient complained of having 
suffered from severe headaches and giddy attacks for the past ten 
years, and was found to have a considerable amount of esophoria 
which caused her to get diplopia occasionally when tired. Being a 
case with normal divergence'the imbalance was completelv elimi- 
nated by treatment, with relief of all svmptoms. 

Case No. 2. Aged 15 years. — This child was said “ to squint 
at meal times ” and complained 'of headaches and diplopia when 


Esophoria with Divergence Weakness 
Case 2. Age 15 years 
Correction. Nil 



Before Treaimenf 

After Treatment 

Visual Acuity 

R. 6/4, L. 6/4 

R. 6/4, L. 6/4 

B.V.A 

6/4 

6 4 

Worth's Lights ... 

5 

-f 

Maddox Rod ..i 

12^ esophoria ; 

6^^ esophoria 

Maddox Wing •... 

I-ll ; 

01-3 

Livingston Binocular 
Gauge ... 

Convergence 14 cms. i 
.Accommodation normal 

6 cms. 
normal 

Synoptophore .Angle 

-k G' ! 

-r r 

Eii.sion ... 

-r 4’' 

O' 

.Adduction ... 

Nil 

20' 

■Abduction 

4' 

o' 

Stereoscopic A’ision 

'I'oo much suppression 

Good 


Number of Treatments 
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tired. The esophoria lessened somewliat and the symptoms dis- 
appeared, but tliere was evidence of divergence weakness. 5he has 
since commenced to study medicine and there is every likelihood 
of further treatment being needed, and possibly an operation. 

Case No. 3. i\ged 51 years. — A history of squint from early 
childhood was given here, and severe symptoms such as blurred 
vision, occasional diplopia, and acute headaches, had been experi- 
enced for the past 15 years.; Tlie prisms were removed after the 
first twelve treatments and at the conclusion of the second course 
complete relief from symptoms had been established; It will be 
seen, however, that the amount of esophoria remained at 12 degrees. 
An e.xamination after a lapse of 21- years found the_ patient quite 
comfortable and the measurements the same as at the last visit. 


Esophoria Associated with Old 'Accommodative Squint 


Correction. 


Case 3. Age 51 years 
+ TO D. sph. + 0-5 D. sph. 

+ 0-5 D. cyl. + 0-25 D. cyl. ^ 

2‘0, -added for reading 


prism, B.O., E.E. 



Before Treat ment 

1 After Treatment 
( - -- > 

Visual Acuity ... 

R. 6/5, L. 6/6 ' 

i 

R. 6/5, L. 6/5 

B.V.A 

'6/5 

6/5 ‘ . 

1 

Worth s Lights ... ... j 

. 5 • 

j 

-. 4 

Maddox Rod 

20“^ esophoria 

l2- esophoria 

Maddox Wing ... 

. 3°-:l 1 esophoria ' 

Orthophoric 

Livingston Binocular 

Convergence 12 cms. 

6 cms. 

Gauge ... 

Accommodation 23cms. 

IS cms. 

Synoptopbore Angle 

■ + 15° 

-+-4/8° ■ 

Fusion 

+ 10° 

. , ’ 0° • , 

Adduction 

■ 15° 

30° 

Abduction 

: ' ; 5° 

10° 

Stereoscopic Vision 

Slow 

Good 


Number of Treatments 24. All tests taken with distance glasses 
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Cas?-: Xo. 4. Aged 42 3-ears. — Here again a histor}- of squint 
from four 3-ears of age Avith similar s}-mptums over a period of man^- 
3-ears culminating iinalh- in inabiiit}- 10 read for more than fix-e 
minutes at a time. A marked convergence insiifliciencv was shown 
at first, but later, after tlte removal of the prisms and a reduction 
of the correction, the true esophoria was revealed and treatment 
as for accommodative squint reduced the angle of conA-ergence 
from 15° to 3° Avithout glasses Avith relief of svmptoms. When 
communicating some months later AA'ith this patient he said he 
liad been aAvav on holidav and had read a detectiA'e book per daA'. 


Esophoria Associated with Accommodative Squint 


Case 4. Age 42 years 


Correction. 


Was wearing R.- 


+ 3‘75 D sph. 


-f 1*50 0 cyl ^115 


5\'as ordered R. 


-f 2*0 D sph. 

-F 2*0 Dcyl. X115 


T -f 3*50 D sph. 

' + 1*75 D cyl. 65*" 
2 prism BOEE 
T -b^’Q JD sph. 

° 4-1 -SOD cyl. 65° 



\ 

. 1 

( before Treatment 

1 

After Treatment 

Visual .Acuity 

; R. 6 '6, L. 6/4 

R. 6/6, L. 6/5 

B.V.A 

i 6/24 

i 

6/6 

Worth’s Lights ... 

; 5 

4 

Aladdox Rod 

1 12“ esophoria 

4- esophoria 

Maddox Wing ... 

4''-6 exophoria ! 

01 ”-3 esophoria 

Livingston Binocular 

j Convergence 12 cms. 

1 6 cms. 

Gauge ... 

■.Accommodation IScms. 

j 

13 cms. 

Synoptophore Angle 

j -f 15" 

1 

-b 3' 

Fusion ... 

1 -b 1 / 

4- r 

.Adduction 

1 1 

! ' 

1 / 

40' 

Abduction 

1 1 

1 5' i 

i 1 

,-0 

Stereoscopic Vision 

j Good 1 

Good 


Number of Treatments 24. .All tests taken AA-ith distance glasses. 
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Ciliary spasm 

This condition, which can be monocular or binocular, is referred ’ 
to by Air Commodore Livingston in his paper in 1934 entitled, 
“ HeteropHoria in Aviation” in which he tells -us of “these 
complicated cases showing added spasm.” 

These under discussion have acquired a spasm for one reason 
or another, each one in a slightly different way and they ,fit into 
the various categories outlined in Table 11. 

Table II 

CILIARY SPAS?^I ■ 


Spasm with heterophoria, Spasm without Pseudo-esophoria 

esophoria or exophoria muscle imbalance I 


Monocular or Binocular 

It is surprising to find how many variations there are, and 
encouraging to realise what an immensely interesting and wide 
field they offer to orthoptisfs for treatment. That these patients 
in some instances suffer intensely there can be absolutely no doubt. 
On the other hand a young person in his teens can be 'suffering 
from a marked ciliary spasm of long standing and apart from 
noticing the blurring, of objects in the distance, can be otherwise' 
completely ignorant of the fact. 

The symptoms vary considerably, but Wmongst those complained 
of are : — 

1. Blurred vision in the distance. 

2. Rapid lowering of visual acuity. 

3. Pain in the centre of the eyes. . . 

4. Frontal headaches. * ^ 

5. Sickness. 

6. Tensing of ocular muscles.generally. 

At first it -was thought bespto rest, the ciliary muscle by applica- 
tion of atropine before commencing orthoptic treatment, but latterlv 
it has proved far more satisfactory to carry out both forms oi 
treatment simultaneously. The reason for this is that if the 
spasm is of long standing and therefore a very strong habit an 
unconscious effort will be made by the patient to overcome the 
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atropine, and relaxing- of the muscles generally by orthoptic 
treatment helps to counteract this. For the same reason it has 
been found more helpful to give J per cent, atropine b.d. rather 
than 1 per cent, as patients themselves in th.e latter case have 
complained of the effects of the atropine wearing oft towards the 
end of the day with the consequent return of symptoms and renewed 
blurring of vision. 

Unless any discomfort or irritation is experienced, with the 
approval of the ophthalmic surgeon, atropine is continued for as 
long as four to five weeks according to the severitv of the case and 
orthoptic treatment is given twice or three times a week. 

Where patients hold appointments, naturally this method of 
treatment necessitates sick leave, but the attempt to relax the 
abnormal fluctuations which occur in a ciliarv spasm cannot be 
carried out economically by orthoptic treatment alone. 

The following results will, I hope, help to illustrate the various 
forms of spasm treated and I will return later to the metiiods of 
treatment we -have used to restore the normal accommodative 
state. 

Two cases have been chosen to show spasm with esophoria, 
one being' a myope and the other a hypermetrope with a vert- 
small correction. Both were young women who had had' ocular 
symptoms for many years and finally both were compelled to 
give up good appointments on account of their general health 
being affected. 

Case No. 5. .A.ged 26 years. — This patient had suffered for 
six years from severe headaches and a gradual onset of blurred 
vision accompanied bv attacks of vomiting lasting for several 
days. 

, Her visual acuity deteriorated starting in July, 1939. as R. 6/9 
L. 6/5. December. 1941, R. 6-9 L. 6/12. Januarv, 1944, R. 6^36 
L. 6/36. 

Maddox Rod 8*^^ esophoria and ^laddox ll’ing 11 — 13 esophoria 
in glasses. 

The binocular visual acuity at the commencement of orthoptic 
treatment in .A.ugust, 1944, was 6/24 with glasses. This was 
restored to 6/9pt. after 24 treatments with complete relief of 
symptoms there being no further attacks of vomiting after the 
spasm had started to relax. 

However, after a period of 21- j-ears the patient felt a slight 
tendency to return to the old habit of ocular tension and on 
examination it was found that the was 6/12. ■ However, 

after a further course of treatment this was rectified. The cause 
of this relapse was thought to be due to a serious shock with the 
expected temporary setback to general health. 
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Ciliary Spasm with -Esophoria 
Case 5. Age 2^1 years 


^ „ —5 00 D sph. 

Correction. R. , o L. 

^ —1 00 D cyl. 'i^90 . 

— 4'50 D sph. 

-TOO D cyl.^ 90.° 


Before Treat mctit 

After Treatment 

^hsual Acuity 

R. 6/2+, L. 6/24: 

R. 6/12, L. 6/12 

B.V.A 

6/24 

6/9 pt. 

Worth’s Lights ... 

.5 

'4 

Maddo.v Rod 

8^ esophoria 

6^ esophoria- 

Maddox Wing ... ... < 

1 

11°— 13 esophoria 

3°"5 esophoria 

Livingston Binocular 
Gauge... 

Convergence 10 cms. 
jAccommodation 16cms. 

6 cms. 

1 13 cms. . 

Synoptophore 

, -4-5° 

0/4-2° • 

Fusion ... ... _ 

0° . 

0°. 

xVdduction 

30° 

30° ■ ■ ■ 

Abduction 

5° 

- 7° 

Stereoscopic Vision 

Good 

Good ■ 


Number of Treatments 36. All tests taken with glasses. 


C.-\SE No. 6. Aged 26 years. — ^The history here revealed a 
tendency towards headaches for several 3 "ears and the' patient 
said she was often told at school that “ her eyes were looking 
queer.” Because she never felt verj- comfortable when reading, 
on volunteering for national service at 18- years she joined the 
Women’s Land Army to avoid close work. 

After several r'ears service she unfortunately met with an 
accident and fractured the base- of her skull, and this precipitated 
acute ocular symptoms with occasional diplopia at the end of the 
dav. 

She was subsequently referred to an orthoptic clinic and found to 
have full ocular movements but 17“ of esophoria. 

She received 12 orthoptic treatments without relief and no reduc- 
tion in the imbalance, although everr- effort was made to help her 
and her co-operation was excellent. 
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The surgeon decided Uuu operalion was not indicated at (iiat 
stage but if no improvement occurred during the next JS months he 
would reconsider the case. 

In the meantime the patient was referred to me for investigation. 
1 discussed the condition very fully with my colleague and we both 
agreed that there was some further problem yet to be discovered. 
This finally proved to be a ciliary spasm and bv the time I saw the 
patient the vision iiad started to deteriorate to GTS. either eve and 
binoctilarly. 

.\lropine was given together with treatment and the vision 
improved and the symptoms almost disappeared, the ef)nvergence 
angle being reduced from 20- degrees to 0 degrees as the result of 
the relaxing of the spasm. 

Atropine was discontinued after a period of four weeks and verj- 
great care was taken to ensure that the patient completely under- 
stood how to relax her eyes and the importance of guarding against 
the possible return of the spasm; 

Ciliary Spasm avith Esophoria 
Case 6. Age 26 years 
Correction Nil 

Before Treaintenf | After Treatineut 


T 


\'isual Acuity ... 

R. 6/18, L. 6/18 1 

• R. 6/3, L. 6/5 

B.V.A 

6/18 ‘ 

6/5 

W'orth's Lights 

5 . • 

4 

Aladdox Rod 

22~ esophona ; 

9- esopboria 

Maddox Wing ... 

5'- 11 esopboria | 

3 -9 esopboria 

Livingston Binocular 
Gauge 

Convergence 6 cms. ! 
Accommodation 6 cms. 

6 cms. 

12 ems- 

Synoptophore 

-f iO 20 after atropine 0 

(14-4 

Fusion ... 

-f 10 after atropine 0 

0 

.Adduction 

20 

35 

.\bduclion 

3 

5 

Stereoscopic Vision 

Poor 

Good 


Number of Treatments 36. 
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She suffered acutely when learning’ to adduct and converge and 
frequently had attacks of vomiting after treatment. 

The importance of helping the patient to persevere through these 
difficult phases of the treatment cannot be 'too strongly, stressed 
and providing the health is normal in every other respect, orthojjtic 
treatment should not be discontinued until the}' are overcome. In 
almost every case the same difficulties occur when trying to develop 
convergence without the return of the overaction of the ciliary 
muscle. 

The effort to converge causes a very real disturbance which 
results either in nausea or in actual vomiting and one learns the 
necessity to watch the colour of one’s patient and limit the time 
and method of treatment accordingl}-. 

Ciliary Spasm with Exophoria 
Case 7. Age 77 years 

Correction. R. — 8‘Q D. Sph. L. — S'O D.Sph. . 

-0'50 D. Cyl.^60° ^ , 



- 

Before Treatment 

After Treatment 

i 

Visual Acuity with glasses 
Without glasses ... 

R. 6/18, L. 6/18 
. R. 6/36, L. 6/36 ' 

R; 6/9, L. 6/9 

R. 6/18, L. 6/lS; 

B.V..A. with glasses 
Without glasses ... 

6/9 pt. 

6/36 

■ 6/6 pt. 

6/18 pt. 

Worth’s- Lights ... 

5 crossed 

. ' . 4 ■ 

Maddox Rod ... ■ 

4“^ exophoria, . 

1“^ exophoria 

Maddox Wing 

IS'^ exophoria 

6° — 8 exophoria 

Livingston 

Binocular Gauge ... 

Convergence 14 cms. 
Accommodation 6 cms. 

' 6 cms. 

12 cms. 

Synoptophore 

— 5° later —10° 

0/-2°- 

Fusion ... ... ' ... 

-4° ' 

2°- 

Adduction... 

5° 

40° 

Abduction... ... ... 

8° 

, 10° 

Stereoscopic Vision 

Good 

Good 


Number of Treatments 30. . All tests taken with glasses. 
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Case No. 7. Aged 17 years. — Here the spasm \vas slight, in 
fact only just commencing, and no symptoms at all were complained 
of in spite of a quite considerable amount of exophoria. 

However, no attempt Avas made at first to reduce the exophoria 
but rather to relax the muscles, thereby revealing a further amount 
of imbalance, but at the same time restoring the visual acuity to 
normal. After reaching this stage the treatment proceeded as in 
the usual way for exophoria, obsercing closely for any return of 
the spasm on adduction and convergence. No atropine Avas used 
in this instance. 

Case No. S. Age 51 years. — We noAv come to a most interesting 
type of spasm, i.e., that without any muscle imbalance of Avhich 
only tAA^o' cases haA-e been referred for treatment, one haA-ing a 
binocular spasm and one a monocular. The first patient hadJaeen 
ill for some months and had suffered recenth' from alopecia areata. 


Ciliary Spasm avithout Muscle Imbalance 
Case 8. Age 5 1 years 

Correction. R. +1*75 D. Sph. L, +r75 D. Sph. 



1 Before Treatment 

After Treatment 

Visual Acuity ... ... 

1 i 

! R. 6/60, L. 6/60 1 

R. 6/6, L. 6/6 

B.V.A. ! 

1 6/60 1 

6/5 

Worth’s Lights ... 

4 i 

4 

Maddox Rod 

2- esophoria j 

orthophoric 

^.laddox Wing 

1 

orthophoric j 

orthophoric 

Livingston Binocular 

Convergence 16 cins. 1 

6 cms. 

Gauge 

-Accommodation lOcms.i 

19 cms. 

Synoptophore Angie 

0' ; 

0' 

Fusion 

o" 

O' 

Adduction... 

20' 

30' 

Abduction... ... ... 

4 

(f 

Stereoscopic \’ision 

1 

1 Poor 

Good 

Number oi Treatment 

3 15, AH tests taken without glasses. 
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She had had <'i Ion" period of convalescence and came complain- 
ing of “ troin" blind ” saying that her vision had failed during 
the last four days. Slie also said that she had been compelled to 
hold her book nearer .and nearer to her eyes. 

As will be .seen she could only see O/GO li.S. and binocubr} 
and, as was to be e.xpectcd. was in a highly emotional state, bne 
had rather poor stereo.scopic vision, considenibie suppression on t e 
svnoptophorc, but otherwise sliowed no imbalance, ine rea 
trouble was delected when te.sli ng the accommodation on ttie 
Livingston Binocular Gauge which with and without glasses was 

10 cms. instead of 19-20 cnis. at the age of id . 

Atropine was prescribed and on .account of the .age of the patien , 
this ^vas carried out under the personal siij^ervision of the opuia 
mic surgeon. It was discontinued after 12 d.ays as the visua acui } 
had recovered to 0/9 .and orthoptic treatment 'vas given m 
strengthen the stereoscopic vision and relax the remaining spa 
and thus restore visual acuity to O/.j and the accommo a ion 
1 D cms* 

The patient made a rapid recovery to good health and has not 
had any return of the trouble. ' ■ . , • 

Case No. 9. Age 141 years.— The second case m ‘“‘S gro p 
whicii siiows a monocular spasm, was quite different irl t la 
were no symptoms complained of, merely the fact that t le i 
was “poor” in one eye. . . 

Here we find the spasm tending to lessen over a period o i > 
rather than increase, as in most instances. ‘ , 

From thg orthoptic point of view tlierc was little to account^^^^ 
the condition except that the stereoscopic vision was cerv 
developed indeed and there was marked suppression of t le rij, 
eye with poor convergence. ’ - As 

The variation in the refraction, however, is of great g 

in 1944, the R.E. vision was corrected from 0/18 to 6/5 w'ti • 

— 2'0 D. Sph. L. plane; 1915, the correction reduce 

— l.O D. Sph.; 1946, the correction appe.yed to be the sa . 

the vision being improved from G/36 to 6/G in glasses. 

In all these previous instances, atropine had been given tor 
da3^s prior to refraction. 

In August, 1946, it was decided to continue atropine for four e 
days and the correction then accepWd was R- + 0'^ ^ ' 

L. + 0.5 D. Sph. . - • g 

■Uropine was continued for a further fourteen, days, 
discarded and the right eye vision improved from 6/36 to 6/u 
twelve treatments. ' ' . 

This patient lias now returned to school and will be seen at 
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term to check the vision as Ave do not know as yet how well she will 
be able to stand up to close Avork. 

It AA’ould seem that some patients suffering from ciliary spasm 
accept a niA-opic correction and to a certain extent are comfortable 
and, for a time, able to see better. 

Sooner of later, hoAvever, the spasm increases, the symptoms 
become more acute and filially the glasses are no help. 

Ciliary Spasm avithotjt Muscle Imbalanxe 
Case 9, Age 14\ years 

Correction. .April 1944, R. — 2'0 D. Sph. Left Plane. 

August 1946, R. 4-0‘50 D. Sph., L. +0‘50. D. Sph. .After 
atropine for 14 days. 


! 

1 

Before Treatment 

After Treatment 

1 

I 

Visual AcuitA' AA’ith glasses ■ 
AVithout glasses ... ... ' 

R. 6/5, L. 6/5 

R. 6/36. L. 6/5 

R. 6/6, L. 6/5 

B.V..A. Avithouf glasses ... ' 

— 

6/5 

Worth’s Lights ... ... 1 

1 4 

4 

Maddox Rod ... • •• | 

1 orthophoric 

orthophoric 

Maddox Wing 

orthophoric 

orthophoric 

LiA'ingston Binocular 

Gauge 

1 

ConA'ergence 6 cms. 
■Accommodation 5 cms. 

6 cms. 

13 cms. 

Synoptophore 

0' 

0° 

Fusion 

0= 

o’. 

-Adduction... ... 

4"" ! 

1 

20° 

-Abduction 


6° 

Stereoscopic Vision . ... 

1 

Very poor 

ImproA-ed 


isuinberol Treatments 12. Tocontinue. .All tests taken vithout glasses. 


Case No. 10. .Age 151 _A-ears. — This condition often calls for 
atropine, as usually there is exophoria present although esophoric 
readings on the Alacidox Rod and Wing may be recorded. 

In this particular case it will be seen that the reading on the 
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Maddox Rod vas ortliophoric, the Wing 5-9 esophoric and 
Worth’s Lights 6 homonA'mous. 

After atropine the iMaddox Rod showed exophoria, the 
Wing orthophoria,' and the svnoptophore varied from + 5 degrees 
to - 12. ■ " ' 

Another case not illustrated here showed 10 of exophoria and 
- 5° on the s 3 moptophore on one day and on the following day 8^ 
of esophoria and + 10/15 on the synoptophore. These abnormal 
fluctuations lasted until atropine was given and the exophoria 
revealed was 10^. 

Pseudo-Esophoria 


Case 70. Age. 15h years 

Correction. R. +4'25 D. Sph. L. +5'5 D. Sph. 

- f25 D. Cj'l. , - 175 D. Cyl. 



Before Treatment 

After Treatment . 

Visual Acuity with glasses j 
Without glasses ... ... j 

R. 6/6 pt. ■ L. 6/6 pt. 

1 R. 6/12 L. 6/12 

R. 6/5, L. 6/5' 

R. - 6 / 9 ; L. 6/9 

B.V.A. with glasses 
Without glasses ... . ... 

6/5 

, • 6/9 pt. 

' 6/4 

. '6/6 

Worth’s Lights ... ... ' 

5 homonymous 

4 

Maddox Rod 

1 

Orthop’horic. After 

' atropine 7^ exophoria 

7^ exophoria 

Maddox Wing 

5° - esophoria. After 
atropine ortUophoric j 

orthophoric 

Livingston Binocular 

Gauge 

I Convergence 6 cms. 
Accommodation 10 cms. 

6 cms. 

12 cms. 

Synoptophore ... ... ' 

+'2° — 10 after atropine 

0° ' 

Fusion 

0” 

■ 0° 

Adduction... ... ... . 

10° 

28° 

Abduction ... ... 

4° 

16 ° 

Stereoscopic Vision 

Good 

Good 


Number of Treatments 18. Still continuing. All tests taken with glasses. 
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Esophoria and Ciliary Spasm 
: Diagnosis 

The history reveals repeated efforts to clear the print when 
reading finally resulting in the necessity to hold the book' nearer 
and nearer to the eyes. 

Sickness and giddiness accompan}- these extreme efforts causing 
an acute emotional state on account of the loss of vision. 

General muscle tension, not only of the ocular muscles, adds to 
the aggravation. 

In spasm the ciliary muscle is contracted causing excess accom- 
modation. This state gives rise to the following indications. 

1. Variable visual acuity with and without glasses. 

2. Blurred vision in the distance. 

3. Distant vision sometimes cleared by concave lenses. 

4. Near point focus. 

•5. All usual signs of myopia. 

6. Evidence on the synoptophore, i.e., blurring, suppression, 
variable angle. 

7. Readings on all tests vary from day to day. 

5. The reading on the Livingston Binocular Gauge when test- 
ing accommodation are usually far in excess of the normal. 

9. The resolving of all these states after the application of 
atropine. 


Treatment 

There are very few new ideas, if any, in the treatment of these 
cases, blit, as previously mentioned, there is a considerable 
emotional element present and marked muscle tension generally, 
and the whole basis of the treatment is relaxation. 

It might be argued that atropine does this for the patient but in 
many cases the brain is so accustomed to the bad habit that it makes 
every effort to overcome the effect of the atropine, and it is here that 
the orthoptist can be of greatest assistance in helping the patient 
to know what his eyes are doing, and by learning.to relax, gradually 
place them in a position of rest. 

In the final stages of treatment a very high standard is aimed at 
in the effort to restore the accommodative mechanism to normal 
and in doing so the smallest slides are used, and finally when 
teaching adduction the smallest Maddox fusion slide has to be 
mastered to at least 25-30 degrees. 

Comparison between these figures and those required for a cure 
in convergence insufficiency would be unfavourable, and it must be 
remembered that the tendency for the ciliary muscle to overact again 
requires long and patient Irandling before a cure is obtained. 
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Summary- 

In conclusion, 1 ihink il is wise (o nsstinio tliat we arc, as vet, 
only on the tlireshold of litis cxlremelv interesting- application of 
orthoptic treatment and m'uch will be revealed as time goes on. 

The most important factor to stress is the necessity of testing the 
accommodation both binoculariy and monocularly in patients of 
all ages and types excluding those actually suffering from 
strabismus. 


CONTACT LENSES IN EXCELSIS^ 

BY - ' 

.Allan H. Briggs 

I.INCOI.N 

Ix 1038 I was consulted b}' a young man aged 22 years, who was 
anxious to join the Civil Air Guard. He had been rejected on 
several occasions at various centres owing to the fact that he was 
rather highly myopic. He was extremely interested in flying, 
and \-ery keen to learn, but his myopia had proved an insuperable 
obstacle. He was anxious to know of any form of treatment, 
operative or otherwise, which might overcome his difficulty; and 
the only possible course I had to suggest was contact lenses. -He 
was very willing to bear the expense and to try die experiment 
and I accordingly placed him in touch with' the contact lens centre. 
His visual acuit\' was : R.A’. c — S-0 D.sph. and — 1-0 D.cyl. axis 
170° == (i/(). c — 40 D.siih. and — 2-0 D.cyl. axis 170° = G/o. 

'I heard later that he had been successfully fitted with contact 
lenses and had presented himself for medical e.xamination again, 
without divulging that he was wearing contact lenses, and had been 
passed without their presence being .suspected. , 

I lost touch with him during the war period, but was able to 
establisli contact with him again recentlv after he had been demobi- 
lised. I was anxious to learn what had transpired, and I do not 
think I can do better than quote his letter to me; “ . . , Briefly 1 
enlisted in the R.A.F. in a ground trade in February, 1040, but 
transferred to flying duties during tJie following year. I had the 
usual medical examination, and was posted to Canada and America 
for training as a pilot. Aly lenses were not detected either at this 
medical Board, or at two subsequent Boards I had in America 
and upon my return to England, The American Board carried out 

*Received for publication, February 19. 1947. 
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by American doctors, was if anything, more thorough than those 
conducted by R.A.F. medical officers. 

“ After I returned from the States I was given some operational 
training and then posted to' a Bomber Squadron as a pilot and 
completed quite a number of .sorties over Germany. I was flying as 
Captain of Halifaxes at this time. Things went well until January, 
1944, when my aircraft came into contact with .some ironmongery 
over Berlin and as a result we had to abandon the thing by para- 
chute some time later. I was extremely lucky and managed to get 
into France, there joining up with the Resistance people. .Vfter 
a fey weeks with them things got a bit hot and I had to get out of 
France which I did by climbing the Pyr nees and getting into 
Spain. After a short period there 1 got back to England through 
the good offices of the Embassy in Madrid. 

“ Upon my return to England I had to undergo a further medical 
hoard — this was usual after one had become a casualty, but the 
results were the same as before. My medical category' throughout 
was .4. lb, and eyes 0/6. O'G. The remainder of my service was 
as Captain of Transport aircraft (Liberators and Dakotas). fir.st 
from this country to India, N. Africa, etc., and later 1 was posted 
to .Australia for similar duties. I- stayed there just over a year 
returning to England in .April last, and from then until the end 
of my' service on 1st of January' this y'ear (1947) I was employed 
as a test-pilot. Mv medical examination revealed the same result I 
I had no difficulty or trouble in the air irrespective of height or 
manoeuvres, nor has setn-ice in tropical climates caused anv discom- 
fort. I managed to avoid dust storms, or the story might have 
been different — dust and grit is most unpleasant ! 

“ I had two pairs of contact lenses, and always carried a spare 
' pair with me ; fortunately I never had cause to resort to the spare 
pair. None of my colleagues ever had the slightest clue that I 
wore these things, and the methods by' which I contrived to wash 
and clean them at night, and replace them in the morning, are 
rather amusing. Nevertheless I always managed to carrv out the 
operations without a great deal of difficulty. ' During the day I 
seldom had cause to remove them. The only' occasions (fortunatelv 
rare) were when I had been a bit careless in putting them in, and 
had got a lash under them. I usually' managed to find a quiet 
corner to remedy' this trouble. 

" I wear them for up to IT or IS hours a day, but normallv for 10 
hours. On two occasions only', when circumstances prc.ssed a bit 
I wore them for periods of 30 and 30 hours respectivelv but I must 
admit m\' eyes were a bit ‘tired’ after this, and were bloodshot. 

“ I usually go to the contact lens centre about once a vear for a 
check — the last time I went no change of power was nccessarv. 
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I am due to go any time now, and it may be that some slight change 
of power will be needed, as the G/G line was not quite so. clear with 
one eye as it had been on previous examination, on, my last 
examination by the R.A.F. • ' . ' 

I am not altogether severing all connections with flying, and. I 
shall join an auxiliary Air Force squadron, or do some private 
flying. Consequently I still de.sire the secret to be kept and I know 
you will treat the whole- matter w'ith the confidence that it needs 
in the circumstances. Of course I have no objection to you using 
my experiences, provided my name does, not appear connected 
therewith. Incidentally, even my wife does not know about them — 
I was married in August last year.” ^ , 

(The patient omits to mention in his letter that he was decorated 
for ‘‘ courage, determination, and devotion to duty ”), 

It seems to me that there are certain important matters which 
arise out of this historj-. !, 

(1) It seems clear that all the duties of an R..A.F. pilot can be 

carried out efficiently while wearing contact lenses. Even allowing 
for the fact that this may be an exceptionally successful case, and 
perhaps an exceptionally resolute patient, the position suggests 
that the visual acuity regulations for the services ought to be 
revised to show to rvhat extent contact lenses will be permitted. 
If they give a satisfactory standard of visual acuity and can be worn 
for a reasonable length of time, it is difficult to see why they should 
not be allowed.' If their use is permitted, it might permit many 
disappointed men wdio are otherwise physicalljr fit, to have a second 
chance. - 

(2) It is manifest that contact lenses are not likely to be detected 
during a routine medical examination, even during one in which, 
the estimation of visual acuity is regarded as of great importance. 
Ought any steps to be taken with regard to this ? How far is it 
justifiable to aid and abet a patient in procuring contact lenses, 
knowing they are likely^ to be used to defraud a medical examiner, 
and how far is such a subterfuge unfair ? 

(3) The patient’s letter demonstrates something of the future 
possibilities of contact lenses, both as regards their value as a 
visual aid and also as regards their difficulty of detection. 

In conclusion, I should like to pay tribute to the courtesy and 
co-operation of the staff of the Contact Lens Centre, London, to 
whom all credit for the successful result in this case should be 
given. 
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ANNOTATION 


Spare copies of the earlier volumes of the Transactions of the 
Ophthalmological Society of the United Kingdom. 

We are informed by the Council of the Society that the printers 
have a large number of the earlier volumes of Transactions in stock. 
We understand that of the first 10 years (1880-89) there are more 
than 100 volumes. The younger members of the fraternity should 
embrace the opportunity of completing their sets. Only those who 
in the past have endeavoured to make good gaps in a long set of 
periodicals will know the difficulties and appreciate the excitement 
when a volume that at first sight seemed unobtainable comes in. 
The writer was once speaking on this subject to the late Mr. 
Treacher Collins and was told by him of the struggle he had to 
acquire the first volume of the Ophthalmic Hospital Reports, and 
of the high price he had to pay for it. Very early in our career we 
were lucky in purchasing vols. 2-7 of the Ophthalmic Hospital 
Reports at a reasonable price. We never saw a copy of the first vol. 
for sale but when our senior colleague retired from hospital he gave 
us his copies of vols. 1 and 2 which he had acquired for a shilling 
the pair at a sale of books at the beginning of the present century ! 
In such a way do values and prices vary. 

If the younger members of the Society do not rise to the bait the 
Council, in our opinion, would be well advised to consider either 
selling at a nominal figure or making a present of the earlier sets to 
such Universit}' Libraries among the allied countries of Europe as 
sufiered damage and loss' in the last world war. There must be 
many in Russia, France, Holland, Belgium, Norway and Denmark 
that would be glad to accept such an offer. 

[The name and address of the printers is Headley Bros., The 
Invicta Press, Ashford, Kent. London office, 109, Kings wav, 
W.C.2. Telephone, Holborn 3309]. 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED 
KINGDOM. ANNUAL CONGRESS 


The 67th .-Vnnual Congress of the Ophthalmological Society of the 
United Kingdom was held in the Department of Zoology, Glasgow 
U niversity, on March 27. 28 and 29. The President of the Societv, 
Professor A. J. Ballantyne was in the Chair. He delivered an 
address of welcome to the members of the Societv and to \nsitors 
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from abroad, in particular. Dr. P. Merigot de Treigny (Paris), Dr. 
E. Godtfredsen (Denmark), Dr. J. Van Caneyt (Belgium), Professor ^ 
W. H. Melanouski, Madame Schiss- Wertheimer and Madame 
Dallon. One hundred and eleven members attended the -Congress. 

The Presidential address, “ De Senectute” was a clever and 
entertaining survey of the organic and functional changes that come 
to most of us whom the relentless march of time carries on to old 
age. Professor Ballantyne gave a general view of the tissue. changes 
that occur with advancing years and in particular the familiar ocular 
disorders of cataract and presbyopia-. The President gave useful 
advice about the explanation of these disorders to patients and the 
help this gave in their adjustment to such defects. He discussed, 
the limitations of treatment and the possibilit}' that new therapeutic 
agents might in the future postpone senile degenerative changes. 

The subject of the Discussion was “ Rhinology in. Relation 'to 
Ophthalmology.” The openers were Di. j. Marshall, who dealt 
with the ophthalmological aspects of the subject,- Mr. G. H. Howells 
described the part played by the Ear, Nose and Throat surgeon and 
Dr. R. McWhirter showed some admirable radiographs to demon- 
strate the importance of these in the. diagnosis of infiam.mator)' : 
disorders, neoplasms and injuries of the orbit and adjacent structures. 
The openers had agreed not to dtscpss nasal sinusitis as a possible 
cause of retro-bulbar neuritis and intra-ocular inflammation. 

The trend of the discussion was in favour of referring cases of 
orbital inflammation to the rhinologist. With his co-operation 
sulphonamide and penicillin therapy is carried on. It is preferable 
to drain into the nose an abscess originating from an infected sinus.- 
If drainage is indicated through the orbit then it is best to do this 
in a plane between the orbital periosteum and the bone and not to 
open the orbital fascia. , . - 

The value of radiotherapy in the treatment of malignant neoplasms- 
which have originated in the accessorj^ naSal 'rinuses and have 
invaded the orbit was described and this treatment is preferred to 
surgical removal, particularly in the case of malignant neoplasms of 
the antrum. , ' 

For the exploration and removal of neoplasms deep in the orbit 
the relative merits of the trans-frontal approach and the lateral 
orbital access through Kronlein’s operation were briefly discussed. 
There is no doubt that the former is indicated in cases when it is 
likely or possible that the neoplasm has extended beyond tho 
confines of the orbital cavity and the latter is well justified when it 
is certain that the neoplasm is probably innocent, such as a cavernous 
haemangioma, neuro-fibromatosis and a cyst. 

Opinion was more in favour of Toti’s operation, dacryocystorhinos- 
tomy, or a modification of this for naso,-lacrimal duct obstruction 
than of West’s intra-nasal operation. 
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Orbital and ocular injuries as a result of nasal sinus operations 
were mentioned. Such calamities as penetration of the eye, orbital 
cellulitis, total ophthalmoplegia and division of the optic nerve are 
among these. 

The,subject rhinology in relation to ophthalmology afforded much 
material for discussion. 

Other papers of interest were keenly discussed. These were; — 
“ Induction 'of an Experimental Tumour of the Lens,” Professor Ida 
Mann. “An Unusual form of Retinal Detachment (? cystic) seen 
in Children,” .Mr. F. A. Juler. “A Classification of Epiphora, with 
remarks on diagnosis and treatment,” Dr. H. M. Traquair. “ Some 
Aspects of Lid and Socket Repair,” Mr. J. Scott Tough. “ Bilateral 
Retinal Detachment Associated with Choroidal Cyst ; a clinical and 
pathological report,” Dr. J. Pendleton White and Dr. I. C. 
Michaelson. “ Corneal Blood Staining,” Professor A. Loewenstein. 
“Reiter’s Disease,” l\Ir. R. Lindsay Rea. “The Relation between 
Sjogren’s Disease the Plummer-Wnson Syndrome, and Aribo- 
flavinosis,” Dr. E. Godtfredsen. “ Observations on Holes at the 
Optic Disc,” Mr. H. Neame. “ Self-Inflicted Eye Injuries,” Dr. 
L. B. Somerville-Large. “ Vision During Glancing Movements of 
the Eyes,” Dr. G. H. Bell and Dr. J, B. de V. Weir. “ Vascular 
Disturbances in the Eye following Concussion Injuries,” Dr. A. M. 
Wright Thomson. “ Cysticercus Cellulosae of the Eye,” Professor 
W. H. Melanowski. “ Schnabel’s Cavernous Atrophry” Mr. Eugene 
Wolff. “ Some Aspects of Disease Affecting the Retinal Veins,” 
Dr. A. J. Ballantyne and Dr. 1. C. Michaelson. 

A Clinical Meeting was held at the Glasgow Eye Infirmarv'. 
Twenty-seven interesting cases were shown and discussed. 

The Annual Dinner of the Society was held in the Hall of the 
Royal Faculty of Physicians and Surgeons. Sir Andrew Davidson 
proposed the toast of the Society and the President replied. In a 
pleasing and witty speech Dr. S. Spence Meighan proposed the 
toast of the Guests. Dr. P. Merigot de Treigny and Professor 
Geoffrey B. Fleming replied to this. 

Sir Stewart Duke- Elder’s speech about the President v,as an 
admirable survey of Professor BaHantyne's qualities as a man and 
an ophthalmologist of international repute. 

At the .Annual General Meeting the Secretarr- read the .Annual 
Report of the Society’s activities. It is evident from the Treasurer's 
report that the Society’s finances are in a sound and flourishing 
state. 

Trade exhibition of Ophthalmological Instruments and 
Appliances was held during the Congress. 
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BOOK NOTICES 


The Surgery of Repair Injury and Burns. Bv D. N. i\L\tthe\vs, 
MA., M.Ch., F.R.C.S. Pp. 371, illustrations 198. Blackwell 
Scientific Publications, Ltd., O.xford. Price, 45/-. 

The author has based the material of this book on his e,\'perience5 
as a surgeon in the K.A.F.V.K. where he has treated a large number 
of war injuries and burns, and has followed up these cases. He has 
omitted orthopaedic work, but inserted an account of the routine 
treatment of perforating wounds of the abdomen and thora.\. The 
book deals mainly with the common war injuries which come within 
the province of the plastic surgeon. He describes the technique he 
favours. The chapter on the treatment of burns and shock is parti- 
cularly well written. The book is well illustrated, many of the 
illustrations are in colour. 

Chapter XIV deals very briefly with a few plastic operations for 
the eyelids and contracted socket. This chapter is not \vell done 
and contains a number of errors, some serious. The description _ot 
ptosis pays too little attention to the 'cause and the degree of ptosis 
and the manner in which these facts affect the treatment. The 
author does not comment on the undesirability of placing a load on 
the superior rectus, neither does he state in his description ot- 
passing fascia lata strips between the lid and the frontalis muscle 
for ptosis of what he calls neurogenic origin that any operation to 
raise the lid in III nerve palsy (ophthalmojilegia externa) condemns 
the patient to diplopia and so should not be done. His advice about 
placing a “ pressure pad ” over the eye after a ptosis operation is 
inviting a severe corneal abrasion. His histological kijowledge is 
seriously at fault when he describes the tarsus as composed ot 
“cartilage.” 

The best ptosis operations such as advancement - and partial 
resection of the levator palpebrae superioris and Blascovicss 
operation are not mentioned. 

It is difficult to understand wh}' dacr5'ocysforhinostom3’, is con- 
sidered a plastic operation. It is evident from the authors, 
description that he has never seen the operation done properly- 
The incision he advises is much too far forward, and with this it is 
little wonder that he isembarassed by haemorrhage from the angular 
artery and recommends that “it is wise to spend some time m 
identifi ing and ligating it before proceeding with the removal of the 
bone.” There are many important technical details omitted, and 
the lacrimal retractor shown in Fig. 154 is so crude that it would 
damage the eye during operation. 

We cannot agree that the raw area for paramedian tarsorrhaphy 
need be as long as 1 cm., nor that a Wolfe graft has poor vitality- 
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Stent mould pressed into tlie socket in socket reconstruction gives 
a deep irregular shaped socket with an uneven surface. ' It is better 
in the reviewer’s opinion to use an acrylic mould made of the shape 
of the normal conjunctival sac after e.xcision of .the e3‘e, in fact the 
shape of a prosthesis, ahd to attach to this the graft for insertion 
into the socket. 

The book is well produced, the paper and illustrations are good. 
It is a useful and practical contribution to traumatic and plastic 
surgeiy. ^ 

Klinische und Erbbiologische Untersuchungen ueber die Here- 
doataxien. By T Sjogren. Acta Psych, et Neurol. Supp. 27, 
Copenhagen. 19+3. 

A survey of the literature concerning the hereditary ataxias shows 
that much difficulty is experienced in separating all the diverse 
clinical types. Numerous transitional forms, e.g., between Strumpel’s 
spastic degeneration and the Charcot-Marie neuromuscular atrophv’, 
have been described. .A recent and very thorough study of the 
subject has been made by Dr. T. Sjogren, whose work on the 
genetics of diseases of the central nervous system is alreadj' well 
known. The new monograph describes cases and their families 
discovered through the Swedish hospitals. .All cases of Friedreich’s 
ataxia, of Marie’s ataxia and of other similar ataxias were collected. 
The material is fully analysed from the clinical point of view, details 
of family histories and geographical distribution of cases are given. 
There are numerous illustrations and tables. .Altogether, 95 male 
and 93 female cases in 118 families are reported. 

Dr. Sjogren divides his material into four groups and one sub- 
group. Groups I and I.\ contain cases of Friedreich’s ataxia — 
those in 1a were less typical than those in I. The whole group 
contained 101 cases in 64 families. The frequency of this disease 
in the general population is estimated to be 0'0035 percent. Fifteen 
per cent, of the cases were mentalh' defective. The mean age of 
onset in the typical Friedreich cases was 12 v'ears and in the less 
typical cases, 15 years. A strong tendency was found for the age of 
onset to be constant in different affected members of the same 
family. This may indicate that, even within this selected group, 
there is more than one type of disease. .All parents were unaffected. 
In six families the patients were first cousins and in three families 
the\’ were more distantU' related. This high consanguinit}- in- 
cidence coupled with the estimated familial incidence in sibships of 
about one quarter makes it highU* probable that Friedreich’s ataxia 
is reccssively inherited. The possibiliU' that there may be more 
than one allelic gene accounting for differences in onset age in 
different families is not discussed in the monograph nor is the 
material critically examined for evidence of partial sex linkage. 
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Group ir contains 12 cases of transitional type in 12 families with 
mean age of onset of 50 years. ■ , 

Sixty-four typical cases of Marie’s ataxia in 35 families are classed 
in Group III. The mean age of onset here was 34'3'ears, and in 
each famil}' one parent was affected. There seems to be dittle 
doubt that the condition is dominant but, as with Friedreich's 
ataxia, affected members in the same famil}- tend to have similar 
onset ages. The incidence of 'Marie's ataxia in the Swedish general 
population is estimated at O'OOM per cent. , ' 

Dr. Sjogren's Group IV contains 11 cases of a mild hereditary 
type of ataxia, present from birth and lacking progressive tendency. 
Here the cause is almost certa'inh’ a dominant gene. 

The method of combining genetical and' clinical data before 
attempting to sort out different disease types is coming .more and 
more into general use. The three types of data, clinical and patho.- 
logical, statistical — age of onset and rate of progress of the 
disease — and family history material are all considered by Sjogren 
in the grouping of his cases. Though some transitional cases are 
still not fully accounted for, the method clearly enables great strides 
to be made towards the goal of defining the riiain types of nervous 
diseases and ascertaining the causal mechanisms behind them'. 

Les yeux et la vision des vertebres. Rochon Duvigneaud. Pp- 
718, 500 illustrations. Paris : Masson et Cie. ' 1943. 

It is a heartening thing to find so beautifully produced and- so 
comprehensive , a monograph appearing from Paris in 1943. Despite 
innumerable difficulties of paper shortage, permits, restrictions and 
set-backs of all kinds the doyen of French' comparative ophthalrriology 
has crowned his life’s work with this outstanding publication and 
both he and Masson are to be congratulated. The death of -the 
artist, M. Bessin, almost in the act of completing the superb illustra- 
tions, is a traged}’-, since the completed work is as great a monument 
to his skill and industry as it is to its author’s erudition and 
painstaking research. 

The treatise deals with the gross and minute anatomy of the eyes 
of all the subdivisions of the vertebrates. It is written from the 
point of view of the human anatomist and ophthalmologist rather 
than the phylogenist and therefore the first 150 pages deal in detail 
with the structure of the human eye. Thereafter we are led from . 
palaeontology, th rough vertebrate em bryml ogyto comparati ve ana tomy 
of a most comprehensive type. The 500 beautiful illustration's form 
a collection only equalled b}' that of Gordon Walls and definitely 
surpassing the older monograph of Ovio. Throughout, the stress is 
on structure and accuracy of measurem'ent and many of the data 
concerning the dimensions of the various vertebrate eyes are only 
available here. The work is essentiall}' the result of painstaking 
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personal observation. Its insistence on structure, larj^ely to the 
exclusion of speculations as to function, makes it a most valuable 
companion volume to that of Walls, with its phylogenetic and 
adaptational descriptions of function. Every ophthalmic librarj- in 
the world will be incomplete without a copy. 

Die Erkrankungen des Augenhintergfundes. By Dr. Adalbert 
Fuchs. Franz Deuticke, Vienna. 19-13. 

In 1943 Adalbert Fuchs published a book in Vienna on Diseases 
of the Fundus, copies of which have now come to this countrj-. 
The book is essentiallj’ a pathological treatise with an atlas of 
drawings of fundus diseases and drawings of the corresponding 
histological sections. It is divided in two parts. The first is a 
simple factual description of the commoner pathological conditions 
affecting the retina, the choroid or optic nerve ; it is didactic in 
nature, without discussion and without references to the literature. 
The second partis a comprehensive atlas in which each case is fully 
jeported and each picture described ; man\- of the cases have already 
appeared in the literature. Some of the drawings are good, and 
some of them not convincing ; for e.xample, both the'painting of the 
fundus and that of the microscopical section illustrating solitary 
tubercle of the nerve-head are lacking in sufficient detail to conve}’ 
an adequate impression of the condition. Now that the technique 
of histological photography has reached so high a standard, it would 
seem that little is to be gained by semi-diagrammatic and somewhat 
artificial paintings which can con%’ey little to the advanced student 
or the critical reader. At the same time the book, considering the 
date of its publication, is beautifully produced. 


CORRESPONDENCE 


ASTIGMATISM IN INDIANS 


To the Hditors o/The BRITISH Jourkal of Ophthalmology. 

De.ar Sirs, — Duke-Eider quotes Nordenson (1883) as proving 
the existence of physiological astigmatism, averaging 0'50 — 0'75 D., 
and being “ with the rule ” (the axis of least curvature not more 
than 30’ from the horizontal) in 89 per cent, of a series of cases. 

Refraction of Indian troops suggested that this rule did not apply 
to them, and so I have analysed 1449 consecutive cases of astigmatism 
refracted in my department. This includes all refractions; not only 
those for whom glasses were prescribed. The Indians were all adult 
males, the British included some military families. 
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British 


y 

All cases Below rOtlinplre 


Age 
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1 
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i 
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1 

i 

With 

i 

j .-tgainst 

Below 20 ... 

1 49 

: 28 . 

1 . 

; 21 

1 ^ 

8 

20-29 

j 273 

187 

1 ' 86 

J 

1 86 ■■ 

. 62 

30-39 

! 135 

' 83 

i 52 . 

i 

! 59 ■ 

36 

40 and above 

84 

■ 35 

1 « 

1 

26 

43 

Totals 

541 

. 333 

|- 208 

1 

! 159 

149 

Indian 

Below 20 ... 1 

i • 

19 

32 

1 

17 

16 ■ 

20-29 

! 367 I 

151 

216 

91 

156' 

30-39 

269 i 

65 

204 

■ 44 

149 

40 and above 

' 1 

221 : 

49 

172 ■ 

36 

119 

i 

Totals 

908 

284 

624 . 

i 

^ iss, 

440 


While the British cases follow the " rule ” much Jess closel}' than 
expected, the Indian actually show a majority against it. The total 
figures shown as percentages are: — 
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With increasing age there is the usual increase of cases against 
the rule; the onh’ keratoconus had S D. of astigmatism rvith the 
rule. These are two facts commonly quoted in support of the 
contention that physiological astigmatism is due to lid pressure on 
the globe. 

The only factor which I ran suggest as responsible for this inversion 
of the rule in Indians is trachoma, which is found in a majority of 
the soldiers seen in this part of India, and often in severe form. This 
is offered solely as a suggested explanation : I find no reference to the 
condition in the text-books available, and have no access to the 
literature. 

I wish to thank the Commanding Officer, British Militar}' Hospital, 
Delhi for leave to publish this note. 


Yours faithfully, 

R. A. D. CR.A.WFORD. 
Major, R.A.M.C., Ophthalmic Specialist 

Agram, Bangalore, 

India Command. 


THE “NORMAL” IN THE SYNOPTOPHORE 


To the Editors of The BRITISH JouRKAL OF Ophthalmolcgy. 

Dear Sirs, — Referring to the paper bj’ M. il. Lewis in your 
December issue and to N. Cridland’s comments in the February 
issue, I would suggest that the latter’s statement that “ .... I do 
not think that there is, on the face of it, reason to suppose that the 
synoptophore and the Maddox rod measure different qualities of 
heterophoria ” should not pass without comment. 

I am not clear as to the meaning of the term “ qualities of 
heterophoria ” but, with regard to the degree of heterophoria that 
will be revealed, surely when the two eyes are dissociated so that 
the visual mechanism finds itself in an unusual state of balance, or 
imbalance, to deal with which it has no safe guide from its normal 
experience, it is to be expected that the position taken up by the 
eyes will fluctuate round about a mean position which mav be 
definitely affected by the kind of apparatus that has been used to 
secure dissociation. This is to be expected especially when testing 
at near, when the whole mechanism is in a dynamic state and by 
suspending fusion we have eliminated the incentive for the govern- 
ing innervation of the complex group of inner\-ations that are in 
operation. I think, that many practitioners will agree that this 
expectation is borne out in practice : for the results obtained, 
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cspccifiDy in near Icsfing, with the Maddox rod method do not in 
general agree with those obtained with the sj'noptophore. 

Yours faithfiilh', 

H. H. Emslev. , 

ALLIED INSTltOMENT .MA.N'UI ACTL'REES LTD. 

20-24, I'AKKWAV, N.W.l. 

Marc/i 13, 19-17, , . 


REMOVAL OF THE WRONG EYE 


To the Editors of The BRITISH JOURNAE OF OPHTHALMOLOGY. 

Dear Sirs, — I am grateful to Dr. Ascher for his letter on rn} 
paper on “ Removal of the wrong eye.” At the same time o 
not follow his inference that the paper suggests that a case o 's 
kind occurred in Elschnig’s clinic either before or aftei* 1908. l 
A scher’s remarks about the meaning of “ Soil ” are,, of 
correct, but seem to me to be .irrelevant. I made no attemp a 
literal translation as I thought that clumsy English would res ^ 
and the free rendering I gave of the sentence in question convey 
no implication of the kind Dr. Ascher indicates. . -■ u v’s 

I have no information that such a case ever occurred in Else mg 
clinic but I am assured that Elschnig used to irripress the , 
of this accident on his students, which suggests that he ha e 
of at least one case. The significance of his foot-note is c 
means that between writing his text and correcting the proo ^ 
otherwise why a foot-note ? — he had learned of another 
Avas careful to write ” W'ithin his knowledge.” The case ma)y 
occurred anj^where, possibly outside Austria altogether. 

Cutting the eyelashes is only another method of marking le 
though perhaps a better one than the use of adhesiv’e P q{ 

important point is that, for one reason or another, met o 
marking the eye haA'e proved unreliable. ' _ " nera- 

I have for many years given up .cutting the lashes m 
tions except sometimes a feAv at the lateral and medial en ® 
upper lid. I doubt whether anj' advantage is gained )' 9 
even these. 

Yours faithfully, 

H. M. ThaquaiR. 

16, MANOR ELACE, 

EDINBURGH, 3. - 
April 10, 1947.' 
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FOUND-PATHOLOGICAL SPECIMENS 

To the Editors of The British Journal of Ophthalmology. 

Dear Sirs, — few days, ago 1 was informed by the police that 
a package has been found in Lincoln, comprising a bottle containing 
two human eyes and a smaller bottle containing what appeared to 
be a crj'stalline lens, complete in its capsule. 

These specimens appear to have been removed by an ophthalmic 
surgeon recently. How they came to be abandoned in Lincoln is 
at present a complete mystery and it seems possible that they may 
have been stolen from an ophthalmic surgeon’s car and abandoned 
by the thief on discovering their nature. We have made local 
enquiries but have so far failed to discover any clue as to the owner 
of these specimens and I wonder if you would give publicity to the 
matter from your columns in the hope that the ophthalmic surgeon 
concerned may chance to hear of the matter in this way. 

We should be very grateful if the rightful owner will get in touch 
with me, and on supplying particulars I should be pleased to 
arrange for the specimens to be handed over to him. It seems 
more than likely that these specimens were of some special value 
and we are anxious to restore them to their ower if possible. 

Yours faithfully, 

.\LLAN H. Briggs. 

3, LtNDUM Road, 

Lincoln. 

April S. 1947. 

THE USE- OF UNIT CELLS IN THE LISTER 
MORTON OPHTHALMOSCOPE 

To the Editors of The British Journal of Ophthalmology. 

Dear Sirs, — I have noticed that if I use unit Ih dry batteries 
in my Lister Morton Ophthalmoscope, they often run down 
prematurely. 

The following paragraphs explain the reason and give the remedy 
for this occurrence, which I am sure many users of the instrument 
must have also experienced. 

The correct dry batteiy to use is, of course, the Ever Ready 1829, 
and this gives no trouble in use. 

However, it is not so easily procurable as the standard volt 
unit cell, and the latter is, I think, most commonly used. 

One of the features of the. Lister Morton Ophthalmoscope made 
- by Theodore Hamblin, Ltd., is a retaining ring of metal which is 
inserted at the upper end of the battery handle. 
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This ring retains the battery, when the head of the instrument is 
removed from the handle for insertion into the instrument case 
provided, and is a useful feature of the ophthalmoscope. Unfortun- 
ately the H volt unit cells are so manufactured that the zinc casing, 
which is the negative pole, is exposed at the upper end of the card- 
board insulating envelope, and can make contact with the retaining 
ring of the battery handle. 

This causes a short circuit of the lower cell in the battery handle, 
and only happens when the handle is detached from the head of the 
instrument. 

The remedy is either to depress the battery a little in its card- 
board container and roil the edge of the cardboard over the upper 
rim of the zinc casing of the cell, or to glue a thin ring of cardboard 
as an insulator under the metal ring in the ophthalmoscope handle. 

The correct battery for the ophthalmoscope; the Ever Ready 1S29, 
is a two cell, 3 volt battery, enclosed in a single cardboard envelope 
the ends of which are rolled over, and so prevent the short circuit 
described when using two single cells.. 

Yours faithfull}', 


7. Albanv Avenue, 
Blackpool. 


P. T. Lees.' 


OBITUARY 


IAN STEWART McGREGOR 

Ophthalmology could ill aftord the death of Dr. Ian Stewart 
McGregor on January 23 at the age of 43 years, when already he 
had shown great capacity as clinician, surgeon, teacher and ongma 
investigator. He graduated M.B. Ch.B. at the University or 
Glasgow in 1927 and thereafter filled A’arious resident appointments. 
His attainments were ail the more remarkable in that his interests 
in ophthalmology began only nine years ago, previous to which e 
was in general practice on the Island of Bute. This experience in 
general medicine, howe%'er, so broadened his outlook and sharpene 
his judgment that he learned quicklj' and fastidiously horn his 
colleagues and within a brief period was appointed Clinical Assistan 
at the Glasgow Eye Infirmary and Assistant Ophthalmic Surgeon o 
the Ophthalmic Institution of the Glasgow Roj'al Infirmar}’^ ao 
obtained the Diploma of Ophthalmic Medicine and Surgery grante 
by the Royal Colleges in England. At the outbreak of war he r'as 
mobilised as a squadron leader in the R.A.F.V.R. where he serye 
for two years. His release was requested in 1941 to fill a vacanc} 
as Visiting Surgeon to the Ophthalmic Institution. He also acte 
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as Senior Assistant to the University Department of Ophthalmolog}’. 
Despite the great demands of hospital practice in the war years he 
became a Fellow of the Royal Faculty of Physicians and Surgeons 
and of the Royal College of Surgeons in Edinburgh. He graduated 
M.D. in 1943, the subject of his thesis being the “effect upon: the 
eves of methyl alcohol poisoning.” Self critical he published only 
after his precise staking of the known boundaries of ophthalmolog}’. 
His publications included the following important papers: — " 

Orbital cellulitis from gas' producing organisms. Brit. Med. 
JI., 1. 292-293, 1942. 

Reticulin content and prognosis in malignant melanoma of 
uvea. Arch. Ophthal., 30, 291-297, 1943 (with Hill, J.). 

Study of histopathological changes in retina and late changes 
in Usual field in acute methyl alcohol poisoning. Brit. JI. 
Ophthal., 27, 523-543, 1943. 

Quinine blindness. Lancet, 2, 566-567, 1944 (with A. 
Loewenstein). 

Bilateral partial ectasia of nerve head with peripapillar}' 
ectasia. Brit. JI. Ophthal., 28, 618-622, 1944. 

Macular coloboma with bilateral grouped pigmentation of 
retina. Brit. JI. Ophthal., 29, 132-136, 1945. 

Segmental movement of'pupil. Brit. Med. JI., 1, 629-630, 
1945. 

"Cyclic oculomotor pals}’. Jl. Netirol. Neurostirg. and Psychiat., 
8,22-23,1945. 

His scientific enthusiasm was tempered by the wider necessities. 
He was a dependable colleague, and his knowledge' of the 
known limits and an imagination for the stretch beyond made his 
opinion on a case or problem sound and stimulating. This was- 
often freshened by his piquancy of phrase. His patients were 
particularly fond of him, his keen mind and natural compassion 
rarely leading him astray in that proper blending of assessment and 
charity which they require. Deeply interested in literature and in 
the countryside he was a good e.xample of what these, combined 
with an experience of general practice can do to perfect the interests 
and quality of a speciality. He was unmarried, and our ver\- 
sincere sympathies go to his mother on her great loss. 


NOTES 


Honour 


.Mr. Colville Muirhead has been elected 
an Hon. Member of the Societe beige 
d’ophtahnologie. 
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Notks 


Appointment Dr. P. H. BEATTtK has, been ’ appointed 

ophthalmic .surgeon to the Norfolk and Norwich Hospital. 


.t,-. The National Socictv for the Prevention of . 
iNaSion.tJ oocictv lor tlic . * f n 

Prevention of Blindness. J3)indness announces the appointment 01 ur. 

Franklin .M. Foote to the position of Executive 
Director succeeding Mrs. Eleanor Idrown .Merrill who is retiring. 
.Mrs. .Merrill has been associated with the Society for more than 
twenty-five year.s and has served as the Executive, Director for the 
past eight years. She formerly held the : positions, of Associate 
Director and Secretary. 

Dr. Foote joined the Society’s staff as Medical Director in W6. 
He was former!}’ District Health Officer of the Kips 13 ay-A orkville 
Health District of the New York Citv Health Department. Prior 
to that, he was Chief of the Division of Local Health Administration, 
Connecticut State Department of Health. , Dr. Foote is Assistant 
Professor of Public Health and Preventive Medicine at Cornell 
Universit}’ Medical College, Dr. Foote holds degrees of B.S„ M-D-» 
and Dr. P.H. from Yale University. Dun’ng World War II, he 
served as a Major in the Medical Corps of the United States Arm}- 


White Oak Hospital 
Swanlev, Kent. 
1944.46 


Data on admissions during l944-4o- are 
incomplete owing to the evacuation of t e 
Hospital during part of each of these t^^o 
years. For 1946 there were 222 admissions distributed as shown. 

Blepharitis ... ... 

Phlyctenular ophthalmia 
Interstitial keratitis ... 

Recurrent styes 
Others ... 


109 

4 

16 ' 

14 


222 ' ' 

In addition the Ophthalmia Neonatorum Unit which is still 
housed at White Oak, admitted 163 babies and 30 nursing mothers- 
Eight babies and eight mothers required re-admission. 

^ ~ ^ ^ 

Illrd Congress of THE Congress will be held in Habana from 
OphitZollTr February 22 to 28, 1948. Dr Jomas K- 
Yanes is President of the Local Commit 
and will be assisted bv members of the Sociedad Cubana ^ 
Oftalmologia, 

^ if- 

Corrigenda Jjj Dr. Inglis Pollock’s letter, p. 123, the 
following corrections should be made. Line > 
303 should be 503. Line 15, Anglicum should be Anglicarn an^ 
translation should be translatum. Line 16, pages should be folios- 
Line 17, 6S should be 136. Line 20, MMS. should be MS. 
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COMMUNICATIONS 


BINOCULAR VISION 

BY 

Dorothy Campbell 

COVENTRY 

Although binocular vision has not so far been made the subject 
of a Middlemore Lecture — certain allied disorders of vision have 
been discussed by previohs lecturers. It is interesting to find that 
Mr. Fulford Eales — in 1920 — deplored the failure .of the Educa- 
tion .-Vuthorities to deal adequateh- with cases of visual deficiency, 
and particularly with those suffering- from" squint and amblvopia — 
while Mr. Haycraft, from his experience in examining recruits 
in 1913, found the incidence of amblyopia so high, that he too 
deplored the fact that so many apparently healthv eyes should 
grow up practically blind. Moreover, he regarded it as “ a slur 
on the care which we oculists devote to- our voung helpless 
patients.” The interval between the two lectures was that of a 
complete gencration~-and it seems to be in keeping with the 

•The Middlemore Lecture delivered at the Birmingham and Midland Eve 
Hospital. October 25. 1946. 

t Received for publication. February 3. 1947. 
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progressive spirit of Richard Mkidlemore tliat we should meet 
tliis challenge by a consideralion of the physiological factors whicn 
maintain binocular vision, and an inquiry as ' to how we 
can employ this knowledge — to improve the treatment of,casesof 
abnormal binocular vision. 

In presenting my thoughts to you I shall undoubtedly repeat 
certain familiar facts, but I hope to present them to you in fresh 
perspective, and to include in them an account of recent observa- 
tions. The one-eyed man is perhaps not now' regarded as- an 
oddit}', but he is certainly debarred from many interesting activi- 
ties, while perfect binocular vision is required for so many occupa- 
tions in the skilled industrial world of the immediate future, that 
its lack may determine the fate of a man. The high standards 
of binocular vision required by the Royal Air Force- in this last 
war led to a mass-enrolment of orthoptic trainers, and the work 
which the}’ accomplished under the guidance of Air Commodore 
Livingston in restoring binocular vision to pilots — has I think- 
removed the last barriers which existed between ophthalmic sur- 
geons and orthoptists as to the usefulness of orthoptic training. 
Indeed, it repeats the challenge to ophthalmic surgeons hence- 
forth to make their proper contribution- tow’ards the art of orthoptic 
training — in order that it shall not run the danger of becoming 
merely a technical exercise. 

The common disorders of binocular vision are w’ell known to 
you — viz. primary amblyopia — and the allied condition of sup- 
pression ; strabismus — both paralytic and concomitant — and 
heterophoria. 

Paralytic squint, from its sudden onset and its embarrassing 
clinical symptoms of double vision and false projection, has' been 
recognised b}’ physicians for many 3 ’ears and has been correctly 
attributed to a pathological disorder of the cranial nerves or nuclei 
supplying one or other of the extra-ocular muscles. Concomitant 
strabismus on the other hand w'as first regarded as a naturally 
occurring malposition of one eye — and Dieffenbach in 1840 was 
the first to attempt its surgical correction. Nevertheless, as long 
ago as 1743 Buffin had suggested that ,it was due to unequality 
of vision betw-een the tw'o eyes — while over a century later 
Priestley Smith ascribed it to a disturbance of those cortical 
nervous centres w'hich govern binocular vision. 

Up to the beginning of this century — the treatment of squint 
consisted in a correction of the errors of refraction and cosmetic 
operation. Claud Worth (1902) was the first to inquire into the 
significance of the amblyopia which is so often present in a 
squinting eye — and to treat it by occlusion of the good eye 
followed bv simple binocular fusion exercises on the amblyoscope. 
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He believed that a fusion centre existed in the brain which was 
essential to binocular vision, and was absent or lacking in 
function in cases of concomitant strabismus. The realisation that 
a faulty state of binocular vision, vie., heterophoria, can exist 
without an obvious malposition of the eyes — came later still. 

Now if, in the light of our present knowledge, we consider 
the factors which contribute to the maintenance of perfect bino- 
cular vision in man, we find that they are (1) The overlapping ot 
visual fields (2) A strongly developed sense of fusion — and (3) 
The dominance of macular over peripheral vision. 

1. The Overlap in I'isudl fields . — Let us first consider the origin 
-of the-overlap in visual fields. Most of us are sufficiently familiar 
with the phylogenetic development of animals, to know that the 
eyes were first placed laterally — ^and then assumed a frontal posi- 
tion. We must also bear in mind the fact that dn order of 
development, conjugate movements of the eyes preceded conver- 
gence. 

What is known as the nasal half of the retina must originally 
have been occupied with the receipt of visual stimuli arising 
behind the animal — and with the assumption of the frontal posi- 
tion of the eye — this half of the retina is still occupied with stimuli 
arising on the outer side of the body. ' In the first case the reaction 
of the animal as a whole will be to move away from the object 
behind, it, and in the second case— the animal will be stimulated 
to make divergent movernents of the eyes. 

The temporal halves of the retinae, on the other hand, are 
concerned with the reception of stimuli arising in front oj the 
animal. The eyes are mutually attracted instead of being dis- 
tracted — and there is everj' incentive for the eyes to' converge in 
an attempt to locate the object more precisely. When the visual 
axes of the two eyes meet — there is a considerable overlap of the 
visual fields — which must increase the dominance of the temporal 
halves of the retinae and strengthen visual attention in the bino- 
cular area. A re-arrangement of the optic nerve fibres occurs first 
in the cats, when instead of there being a total decussation of 
fibres — the semidecussation with which we are familiar is institu- 
ted. It is noteworthy that this anatomical linkage appears to 
subserve conjugate vision ; while the non-decussation of fibres 
from the temporal halves of the retinae favours binocular vision. 

•Another interesting anatomical fact is that the power of conver- 
gence only occurs in animals which possess maculae — i.e., the 
higher monkeys and man. It is associated with a great develop- 
ment of the brain. Not only are there visual sensorv areas in the 
occipital cortex, but a prefrontal cortical area which is associated 



324 


Dorothy Campbell 


with the acquisition of a wide range of conjugate movement and 
with convergence. In fact, Kennard (1940) found that destruc- 
tion of one entire frontal lobe' in monkeys had the same effect as 
destruction of one occipital area, in that the animal did not appear 
to see objects in a contralateral field of vision. In other words 
though the sensory stimulus was undoubtedly being received by the 
animals, appropriate mental reaction was stopped. The localisaiwn 
of an image in a visual field is not then purely a sensory pheno- 
menon but is a sensory-motor jesponse. Holmes has reported 
two cases in which impairment of the parietal lobe in a patient 
caused defective spatial orientation — although the visual fields 
were unimpaired and visual acuity was fair. Riddoch (1935) has 
poiii’ted out that visual disorientation can occur when the associa- 
tion pathways from the occipital cortex to other parts of the brain 
are interrupted, the nodal point appearing to be in the region o 
the supramarginal and angular gyri in the parietal lobe. 

This new anatomical evidence is against the theory held by so 
many ophthalmologists that spatial localisation arises purely from 
the position of the stimuli which fall on the retinae, or from an) 
exactly recorded pattern of them in the visual sensory cortex. 

It is probably the correct conclusion to say that the overap 
of visual fields lays the foundation of binocular, vision, by con- 
centrating visual attention, so that an object can be locae 
correctly, and that the added powers of convergence and accom 
modation — serve to make the location precise. 'The mere overap 
of fields does not guarantee the fusion of two .images into one. 
For this a fusion sense appears to be necessary — and is intimate ) 
bound up with the sense of projection. 

Fusion Sense. — Parai3'tic squint is the most dramatic instanc.. 
of a breakdown of fusion. It arises from a motor defect m 
extra-ocular muscles, which disturbs the normal position of 
visual axes. An attempt has been made to explain the accompno)' 
ing false projection, also on the basis of a failure of vWior 
innervation. It was said to be due to the fact that “ When an 
ocular muscle is weak the increased innervation of the opposm^ 
muscle gives an impression of a greater movement of the eye than 
has really taken place ; thus the mind receives the idea that t le 
object is placed farther to one side than it reall)' is, and m an 
attempt to touch it, the finger may go beyond it.” Even so 
eminent a physiologist as Gowers stated that ” We judge of the 
relation of external objects to each other bv the relation of their 
images on the retina; but we judge of their relation to our owo 
body by the position of the eyeball as indicated to us by 
innervation ive grve to the ocular muscles.” 

While such an argument might conceivablv be true for paralytic 
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squint, in which defective orientation is partly overcome by secon- 
dary deviation of the other eye, and iiy alteration of head-posture, 
it is contrary to the facts to interpret ail abnormalities of bino- 
cular vision as a failure of motor innervation. In concomitant 
squint the visual axes retain the same relationship to one another 
over a wide range of conjugate movement — and a sensory distur- 
bance occurs in the form of amblyopia or suppression in the 
majority of cases. Worth explained the onset of suppression as 
being due to the absence of a fusion centre in the brain — but there 
is no ph 3 -siological or anatomical evidence for the existence of such 
a centre. There is obviously a sensory-motor balance in binocular 
vision — and Franklin (1942) has also emphasised the idea that the 
functions of-fusion, projection and stereopsis depend on this 
balance — rather than on visual sensations which arise from retinal 
stimuli alone. 

He points out that before the development of the eves the 
movements of the bod}' were guided , by the impressions received 
by the lateral sense organs, and that in course of time the eyes 
took on the same function as the sense organs. _We have further 
evidence of this in, the fact that no bird will fly in a fog, because 
it loses its directional sense, and that a blindfolded pigeon, when 
‘ loosed from an aeroplane, fails to fly, and drops like a stone. 

In animals with laterally placed eyes in which the binocular 
fields do not overlap, e.g., herbivores and fishes, the animal shows 
that it can see an object ahead by moving up to it and seizing it. 
In the carnivores, which have frontal!}' placed eyes — there is a 
definite correlation between A'ision .and the use of the forelimbs, 
in the catching and killing of fast-moving prey. The mode of 
life adopted by the primates, of swinging by hand from branch 
to branch — requires an exact sense of distance — and projection of 
an object in space, and we find the anatomical response — of 
specialisation of the brain, convergence, accommodation and 
macular vision to which I have already referred. 

Thus, in animals, in the fundamental association of body action 
with visual stimuli, each forelimb is correlated with vision in the 
conlrn-lateral field. In man, the intimate association of body 
movement with visual stimuli is well shown in the lack of general 
co-ordination which often accompanies paralytic strabismus, and 
is also seen in certain cases of concomitant strabismus when the 
patient attempts to rely on the amblyopic eve alone. 

Franklin has emphasised the fact that fusion and projection 
in binocular vision are based on bitemporal retinal representation 
— i.c., on the overlapping of nasal fields, but that they are antici- 
patory in character — and comparable to potential movements. 
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Let us now consider tiic third factor wiiich influences binocular 
vision vtc., macular dominance. 

eyes, whose visual axes are set at an 
gf c o ^ or more, liave a fovea, so iliat it would appear that 
the primary function of the fovea cannot be one of fusion. Xoc- 

urna irds of prey, with frontal! v placed eves, have two foveae 
in each eye. • ' , 

The macular fibres in man are distributed over .an area which 
exten s or approximately 20' in a horizontal direction on either 



Fig. 1. 

The course of the visual fibres of the retina. 

Side of the macula and embraces the blind spot on the nasal sidr; 
^ '■ ' ^rtically the area extends for about 3° above and below 

e acuity within this central area rises from 

0/60 at the periphery to 6/G at the fovea (Fig-. 2). 

On account of the superiority which this visual acuity and 
pa ern iision las conferred on man — we are apt to consider that 
it dominates over the more primitive visual function of fusion. 

IS important to remember in this respect, that bitemporal retinal 
representation persists throughout the central area of the retina 
^ an t e mer ap of the visual fields must be as shown in Figs- 
c. and 4. One would expect to find, as is indeed the case, that 
us on IS jery strong in the paramacular area, and it decreases 
penpheraiiv. 




Relative Visual Acuity 



Fig. 2. 


The regional variation of visual acuity (after Wertbeim). 


M 

C D' O' M' O D C' 



ttverlap of visual fields in binocular fixation (central areal. 
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Fig. 3. 


The overlap of visual fields in man. 

□ Binocular vision. ■ Monocular vision. 

n.r. = nasal limit for central field," right eye. n.l. = nasal limit for 
“ central field," left eye. 

The maintenance of perfect binocular vision must depend on a 
bilateral harmony vithin the central area, of the two mechanisms 
of pattern vision and fusion. This probabl)' occurs only in <i 
minority of individuals, 'since the possibilities of the -breakdown of 
so fine an adjustment are so many. It has in fact been said 
(Bielchowsk}', 1937) that only about 20 per cent, of individuals 
with good binocular vision are reallj- orthophoric, and recent 
observers have found evidence of a continual competition between 
foveal vision and the fusional processes occurring in the area 
immediately outside the fovea. 

In certain pathological conditions there is a surprising main- 
tenance of binocular vision ; c.g.; subjects suffering from retinitis 
pigmentosa, in which tiie' function of- the peripheral retina 
is entirely lacking, can still maintain binocular vision when only 
a small central field remains and their visual acuitv is verv low. 
Conversely subjects with bilateral macular degeneration or disease 
also ma}' retain some degree of fusion. .A. studv of binocular 
vision in conditions of partial loss of visual field, would, I think, 
elucidate the functional balance between the peripheral and central 
areas of the retina, still further. 

In a series of tests on another aspect of this problem, which 
have been made recently at this hospital, we have found that 
good binocular vision persists in the dark adapted eve — even when 
the illumination the test object is so low as to favour rod, rather 
ilian cone, vision. The subjective angle tends to become conver- 
gent : there is a genenil tendency to giddine.^s. and colours are 
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suppressed. Some decree of stcrcopsis persists" even when visual 
acuity is greatly diminished, 

The physiological abnormalities of binocular vision (see Table 
1) may be tabulated as siiown. We find all degrees of variation, 
from a complete competition between the eyes, as in alternating 
strabismus, down to total suppression of central vision in one 
e 3 'c. Thus at each end of tlie scale — vision becomes uniocular 
rather than binocular. In the intermediate grades some attempt 

Table I 

Physiological Abnormalities of Binocular Vision 


Uniocular vision 

Usually some degree of 
binocular vdsion 

Abnormal binocular, vision 
due to rivalrj’ within the 
“ central ” area of the 
retina . ' 

Abnormal function in both 
“ central ” and peripheral 
retina 

Peripheral function only in 
affected eye; binocular 
vision poor or absent 


at binocular vision is made. In by far the majority of cases this 
is accomplished b)^ the partial suppression of pattern vision 
which has been, abundantl)' proved to be a mental process of 
ignoring the image from one eye. In others, although- visual 
acuity is full, foveal fixation gives way in order that extra-foyeal 
fusion can be maintained; or competition is avoided by establish- 
ment of a false macula — in the condition we recognise as false 
associated fixation . ^ 

When the central area of one eye is very defective — abnormali- 
, ties of orientation occur. The onset or non-occurrence of 
strabismus is, I believe, determined at its onset by the initial level 
of visual acuitj' in the eye affected. By referring again to the 
curve for visual acuity (Fig. 2) we are reminded that the central 
area includes the blind spot, so that “ the margin of escape ” is 
only 10° on the nasal side of the macula— and any failure in this 
region will favour the development of a convergent strabismus. 


1. Alternating strabismus 

2. Congenital nystagmus 


3. Heterophoria 

Low degrees of concomi- 
tant strabismus 
False associated fixation 

4. Large degrees of con- 

comitant strabismus 
(a) with, and (0) with- 
out suppression ) 

5. Advanced suppression ) 

with loss of central )• 
fixation - 1 
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You will notice that I have so far avoided making any reference 
to the subject of retinal correspondence. It has long been con- 
sidered that stereopsis was due to tlib stimulation of corresponding 
points on the retina, and to an exact reinterpretation of such 
stimuli in the visual sensory cortex. I have already shown that 
this is not true in the case of the primitive fusional mechanisms — 
and recent work has shown that it is too precise a theory to be^ 
applied even to foveal fixation. 

McAllister (1905), Dodge (1907) and Clark (1936) have shown 
that in normal binocular vision an area of 1 — 1-5° from the fovea 
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Diagram sho\vnng the doubling of a centrally fixated object (1® square) 
by displacement of peripheral images (print). A, superimposed, 
B, displaced (Burian, 1939). 


can be used for fixation — and with a disparity of 2 — 1° horizontally 
and 2° vertically in either .direction an object will still be reported 
as single. Burian (1939) made a further discover}^ that peripheral 
retinal stimuli, if displaced, by as small an interval as 025°, will 
break the fusion of images situated on corresponding areas of the 
macular region, and no matter how hard the obser^-er tries he is 
unable to maintain central fusion in the presence of displaced 
peripheral stimuli (Fig. 5). Burian made these tests within an 
area of 12° round about the macula. Stimulation of smaller areas 
of 1 — 1° at a distance of 12° from the face caused noticeable 
fusional movements of the eyes. Burian concluded from his 
observations that there must be a large number of individuals 
who will never be able to fuse central and paracentral images 
simultaneously; some in fact maintain a rapid small alternation. 

He later (1941) examined 75 cases of concomitant strabismus with 
less than 12° .strabismus and full visual acuity. He found that 
the eyes performed small fusional movements in order to maintain 
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binocular \ision, and tiia! patients who had no foveal suppression, 
Slowed a small degree of suppression in the paramacular area, 
i aramacular fusion could only be maintained at the expense of 
o\eal ixation being out of alignment. The exceptions were (n) 
a terniition, due to suppression of all the images of eacli retina 



eripheral fusion (of superimposed line patlern) and foveal test lines 
on a level. Images seen as above, j.c., unchanged bv (a) Patient with 
normal binocular vision. (6) Patient with strabismus with anomalous 
correspondence adapted to the angle of squint (Burian, igfl). 

in turn ; (6) The presence of a false macula, which supported all 
the attributes of binocular vi.sion except stereopsis (Fig. 6), His 
.methods of experiment were both accurate and ingenious. 

A comparison of the average number of eye-movements made 
per second, w’hile the eyes “ fixed ” isolated points and points 
in context. (Clark), 1936. 

(By kind permission of Professor Clark, .4>«er. lust. Psychol., 1939) 
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The improvement of tlie camera has made it possible to make 
objective records of the movements of the eyes — rather than 
having to rely entirely on subjective plienomena. 

Judd (1907) was the first to photograph the movements of tiic 
eves in convergence and divergence. He found that as thev viewed' 
two fixed points in space, the eyes of some subjects made con- 
jugate m,ovements prior to convergence, while others moved one 
eye faster than the other. In short there was no exactitude of 
movement in fixation. The same observation was made by Clark 
(1936) who from an analysis of over 3,000 'photographic records 
found that the quality and quantity of the movements was the 
same for stereoscopic vision, as in the fixation of an isolated point 
(Fig. 7). The eyes made an average of 8 movements per second, 
but one eye moved more -often than the other (Fig. 8). Clark 


Average number of movements per second made by the eyes 
fixing points in a Stereogram (Clarkl. 

(By kind permission of Professor Clark, Antcr. Inst. Psychol., 1939) , 
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concluded that clear visual perception can only occur at the move- 
ment of fixation — and in the interval visual acuity must be 
diminished. Obviousl)' then, visual perception must constantly 
be both binocular and monocular, and shift from one eye 
to another. He suggests that the highest grade of binocular 
\ ision must therefore depend on the organisation and unification 
of minimal changes — rather than on the stimulation of specific 
geometrical or corresponding points on the retina. He believes 
that steredpsis must be made up of a rapid comparison of uniocular 
impressions, and in this he is supported by Litinski (1939) who 
found that in 72 5 per cent, of normal subjects which he examined, 
the uniocular perception of solidity was equal to the -binocular 
perception. \ erhoefl too supports the theory that binocular 
vision occurs by uniocular replacement — rather than bv simulta- 
neous vision of the two eyes. He believes too, that while one eye is 
occupied with the observations of one portion of space, the other 
eye is suppressed in this region only — so that the two eyes divide 
between each other the entire .field of vision in an ever-changing 
mosaic of small uniocular part-fields. Verhoeff’s conclusions were 
based on subjective phenomena — but the objective experiments of 
Burian and Clark go far to substantiate them. In an, analysis 
of ambh’opia which I made earlier this year (1946) I arrived at 
the same conclusion, viz., that binocular vision depends on some 
form of physiological replacement. It is certainly the only theory 
which explains all the abnormalities of binocular vision, particu- 
larly those which arise from functional disorders of the central 
area of the retina. Thus Hering's theory which states that in 
binocular vision the image is projected along the visual axis of a 
hypothetical cyclopian eye — midway'- between the two ey^es — 
appears obsolete. The elaboration of this theory^ to explain stere- 
opsis as due to the simultaneous stimulation of corresponding and 
disparate points of the retina also appears to me to be impossible. 

I \yas surprised to find that the latest definition of stereoscopic 
MSion w’hich has been given to orthoptic students is “ the ability 
I? - falling on slightly disparate points of the retina.” 

It is difficult to reconcile this with any theory of binocular vision. 

In conclusion, I shall attempt to apply these newer concepts 
of binocular vision to the practice of orthoptics. : 

■ child resernbles the animal in its development, and 

1 s ear y years are spent in learning to correlate its body reactions 

with vi<;iinl cfimul, . 


I cannot resist quoting from Richard Middiemore’s ‘‘ Treatise 
on diseases of the eye,” certain passages in which he lays' stress 
on the very early- onset of strabismus (1835). 
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In early life, children are sometimes placed ver>' injudiciously in their cradle, or 
they are, perhaps, very generally carried in one and the same position, so that the 
light gains more frequent and complete access to one organ than to the other, in 
consequence of which, that eye which is most familiarized with the influence of 
the luminous rays, is more readily stimulated by them, and the other is rendered, in 
a corresponding degree, the more insensible to them. Again, sometimes the infant's 
cap is ornamented ^\•ith a long and partly coloured border, so that it readily attracts 
the child’s attention, and he is continually turning the eyes tou-ards it, as he lies in 
the’ cradle. In the same way a small spot, nae^'us, or tumour upon the nose, may 
produce squinting by disposing the child to look at it very intently, and_ he is 
inclined to make great and repeated efforts to turn the eyes towards the object of 
attention, because it is not distinctly seen. Of these two causes of infantile 
strabismus, the former trill cause strabismus divergens, and the latter strabismus 
convergens. 

7. — Imitation is certainly a cause of strabismus; parents will often tell their 
medical attendant that their child did not squint when he left home for school, 
but, on his return, the strabismus was complete; and the child will probably 
mention that many of his school-fellows also squinted, because they were frequently 
mocking or imitating each other. No cause of strabismus is more satisfactorily 
made out than this. 

8. — Sometimes one of the eyes happens to be inflamed in early life, and it is 
carefully bound up, until its visual powers become impaired from prolonged repose 
from its natural actions and the long absence of its natural stimulus; such an eye 
will be liable to be affected m'th strabismus, unless, which is very improbable, its 
retina should again recover its sensibility. In other instances both eyes may, 
perhaps, be slightly inflamed, and the surgeon may tell the parents of the child to 
protect them from the influence of bright light, and they will bind them up, as 
they conceive, very carefully, in order to fulfil what they presume to be the Doctor’s 
wish the better, and in this way the patient will be totally deprived of his sight 
during the continuance of the ophthalmia, at least, according to the parent’s 
intention; but children do not like this deprivation, and therefore so change the 
situation of the bandage, as to see either upwards or downwards, and, in this way, 
acquire a habit of squinting. Many of the worst cases of strabismus of both eyes, 
which it has fallen to my lot to notice, have been so caused. 

It is certainly a pity to lose the early years as a time for training. 
The sense of fusion can only be properly developed if the two eyes 
are used equally. Visual acuity should be brought to a maximum 
by ordinary glasses at as early an age as possible — and occlusion 
should not be left, as it so often is in the hospital child, until the 
age of 0 (Fjg. 9 ). It can be employed much earlier — or perhaps 
a better method is the use of atropine drops in the good eve, in 
order to bring about fixation in the squinting eye. I have never 
known this method to cause false associated fixation to develop — 
and it has the advantage that it can be started in infancy — and 
.that the child continues to exercise some degree of binocular 
vision — ^v’hereas occlusion cut out anv stimulus to fusion. There 
is a good deal of evidence that the amblyopic eye supplies a 
spatial background to the good e3’e, and this must be the explana- 
tion as to why quite a number of adult amblyopes have straight 
eyes and a certain degree of fusion. 

The next stage of fusion training is not usually started until 
about the age of G. because the child cannot understand the 
synoptophore and has not sufficient mental application. I think 
more use might be made of the toy games in the interim. 
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riie development of visual acuity in the young child, following 
treatment. (Campbell, 1946) 
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Again fusion training is dpla\ed until vision is nearly equal 
in both eyes, but Swan and Laughlin (1944) have recently advo- 
cated it, when the vision in one eve is still much below standard. 
They state that provided that the target is large enough to corres- 
pond with the degree of vision, or to avoid the central scotoma 
peripheral fusion can be established and appears to assist in the 
development of central vision. 

Cases of heterophoria excluding large degrees of height, seem 
to improve adequately on duction exercises. I have found that 
quite number, e.g., 42 out of 78 cases, show a small degree of 
suppression— which is frequently alternating and appears only 
in the fixing eye. This suppression is no obstacle to their cure 
because of the strong fusion sense which is always present. 

False associated fixation presents one of the most difficult pro- 
blems of training. In a group of'74 cases I found only one cure. 
The data showed that they all had, or regained, equal vision m 
both eyes— and showed a macular dominance, but with very Httle 
power of fusion. The subjective angle in every case except one 
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^vas under 10° — i.c., it corresponded to tlie retinal area between the 
disc and the macula, while in one case only the angfle was 19° — 
i.e., immediately to the nasal side of the disc. 

It has been suggested that in tiiese cases operation siiould 
precede orthoptic training, but what is needed appears to be some 
form of training to develop peripheral fusion and by the use of 
large images, rather than to attempt to change macular vision 
from “ false ” to “ true,” a process which takes an exceedingly 
long time and has such strikingly poor results. Events might 
prove that the resumption of peripheral fusion would lessen the 
disparity in central fixation. 

Finally, although the standard set by the British Orthoptic 
Council for a cure is quite commendable, I think it is far too high 
' for every day purposes. 

Costenbader (1945) in an anah'sis of the causes of failure in the 
treatment of squint, has suggested 4 grades of cure : — 

(1) British Standai(d (1939). Straight e\-es, normal vergences — 
good fusion and stereopsis. . 

(2) Good fusion and stereopsis,. but varying from fusion to 
diplopia with Worth’s test, and inconstant abilitv to bar 
read. 

(3) Fair fusion — fair vision and a small degree of 'residual 
strabismus. 

(4) Cosmetic .’ cure — no fusion — a small degree of residual 
strabismus. 

You will notice that fusion with convergence is only achieved 
in the highest degree of binocular vision.. Stutterheim (1940) has 
advocated a new form of training based, solelv on convergence 
exercises. He starts, as it were, at the other end of the scale 
— and states that amblyopia may persist for a considerable time 
a/ier the squint has been cured.^ Although he pours scorn on the 
recognised methods of orthoptic training, his book is worth read- 
ing, by way of contrast. 

I have not attempted to anah'se the surgical treatment of bino- 
cular abnormalities, but I think you will agree that good surgical 
results depend more on the moment chosen for operation, rather 
■' than on the exact adjustment of the angle of squint. I must end 
my discourse with an apology for the inadequate analvsis. of the 
subject of binocular vision, which I have been able to make. 
Perhaps some Middlemore lecturer of the future will be able to 
give us more advanced information. The present jig-saw of facts 
will then be transformed into a Complete picture. ' 
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THE REGENERATION OF WOUNDS OF EXTERNAL 
MEMBRANE OF THE EYE IN THE LIGHT OF 
NEW PATHOLOGICO-ANATOMICAL RESULTS’t 

BY ' 

Professor E. Th, Levkoieva 

MOSCOW 

PART I 
Introduction 

While paying due consideration to the questions 
ophthalmic surgery during the last war, we have to point out 
insufficient attention was paid to the conditions at the mon46 n_^ 

* From the pathological-histological Department of the Central [.gfge 

Ophthalmology, named after Helmholtz Director, Professor ' L j,,- pr. 

of pathological-histological department. Professor Levkoieva. Transla 
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the wounding, and the furtiier fate of tlie eye very often depends 
on them. In the Russian ophthalmological literature during the 
last war a criticism of tlie principles of the management of perforat- 
ing eve-wounds was started (Levkoieva, I3raunstein, Jenkin- 
Harkavy). From that point of view it is important to study (patho- 
logico-anatomically), the eyes enucleated after trauma. We have 
studied during many years a large number of such eyes (about 
G.OOO altogether) enucleated as a result of different kinds of trauma ; 
the study of war wounds during the “ Patriotic War ” — all these 
researches lead us to the conclusion that at present the first surgical 
measures do not guarantee a good healing of the wound. The 
pathologico-anatomical analysis siiows that the wounds are left in 
an unsatisfactory condition, and this b\’ itself, quite independently 
of other causes, may lead to fatal complications in the wounded eye. 

The fact that those eyes had to be enucleated does not diminish 
the value of our material in forming those or other principal ques- 
tions; first of all because the necessitv of enucleation does not prove 
the extraordinar)' degree of the trauma itself. Because the e\'e is so 
small, forming a compact whole, relatively isolated, it is possible 
to study in it the causes and consequences of the changes better 
than in any other pathologico-anatomical object. This study brings 
us to the conclusion that parallel to the severe trauma, that certainly 
destroys many eyes, in a very important percentage of the enucleated 
eyes the foiis et origo viali was not a severe trauma, but certain 
complications were the leading factors in the disastrous result. 
This is wh}' the consequence becomes the cause, and this is why it 
is important to study and to fight it. 

The fact of the enucleation does not exclude the fault of the 
ophthalmic surgeon, as far as the unsatisfactory state of the eye- 
wound is concerned ; he struggles a long time before he decides on 
enucleation, even in large scale trauma, while the microscopical 
examination- shows that his efforts were powerless and frustrated 
in cases, where from the beginning the right measures were not 
taken, to close the wound. What result can show later the sympto- 
matic and reabsorbing therap}', if under the well-formed scar of 
the conjunctiva the edges of the scleral wound are turned inwards 
or lie one on top of the other or the wound is still not closed ? 
These conditions are the cause of constant irritation, reactive in- 
flammation of the anterior part of the uvea and a source of haemor- 
rhage in the wounded eve. 

Following this reasoning and considering the importance of the 
correct approach by an ophthalmic surgeon to a fresh wound of the 
eye we analysed in our work the surgical principles up to date. 

In the first instance we examined the question of infection in the 
eye injury. There are no serious bacteriological researches of this 
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point and we !iad to .study it on (he larp^e patholojjico-anatnmica! 
material at our dispo.sal. "Wc ihouglit tiie .solution of this problem 
to be .so urfjent, beeau.se at [)re.senl the question of infection is a 
basic, one in all surgical mea.sure.s for tlie wounded eye. Andafte. 
analysing the pre.scnt methods of healing of eye wounds hom 
this [)oint of view, we came to the conclusion that tiie ophtba™><^ 
surgeon apjiroaches this problem exactly lilcc a general surpon 
does to any kind of wound, and wc started to search for a basis 
of rational therapy for eye wounds, , 

Finally we have examined a sui "•ener/.s regenerative process o 
the external numibrancs of the wounded eye of con.sidera e 
theoretical and tremendous practical importance. This 
pre.scnt is not appreciated and even not recognised by theclmicu 
in his therapeutic or .surgical measures. This is wh}' we are goi ^ 
to characterise the essence and importance of those changes uri g 
the healing up of eye wounds. .At the same lime we ha\e 
on the sore points of traumatic iridocyclitis-^a general term 
covers in clinical practice a whole range of changes in the ^\oun 

Gyc. ' (j 

Accordingly the present paper comprises the foUo'unj, 
sections : — . , 

(1) Clinical and anatomical . approach to perforating "oun 

the eye, 

(2) A review of the methods of closing eye wounds. 

(3) The regenerative process of the external membranes of t 
eye, 

(4) Classification of eye injuries, . . 

(1) Clinical and anatomical approach to perforating 
the eye. The most important factor which decides the fate ^ 
eye is the exogenous putrifying infection that penetrates 
at the moment of trauma, and, secondly, sympathetic op i ^ 

With the trauma as a background tiiese two items deci 
fate of the eye. The fear of infection defines the surgical 
when treating a fresh eye wound and the fear of sympa 
ophthalmia haunts the clinician ail the time while hea mg 

going on. - r tig eve 

The infection is the foremost in the primary treatment ot ^ 
wound. Some surgeons prefer to leave unsutured large 
the cornea and sclera, fearing the infection that penetrated f 
at the moment of trauma, and the same ednsideration 
decides the method of operation when dealing with a fresh 
The majority prefer to cover the wound of the anterior e^e 
ment with a flap of conjunctiva (Kuhnt’s method), and 
operation completely replaced the suturing of the eye membran 
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themselves with a close fixation of the edges of the wound— a 
method proposed more than 100 years ago and, according to the 
literature, beneficial in a whole range of major wounds. 

In the further progress of the traumatic process the fear of 
sympathetic ophthalmia is so much in the centre of the surgeon’s 
attention that it exceeds all other possibilities impressing itself 
clinically (precipitates, .ciliary pains, hypotony) and leading to 
the decision to enucleate. The last resolution the surgeon accepts 
after long deliberation but usually with the same diagnosis of 
traumatic iridocjmlitis, i.c., he does not think of infection and does 
not diagnose " endophthalmitis,” but he fears sympathetic 
ophthalmia and therefore enucleates the eye. 

First of alt let us state that the clinician has an exaggerated 
idea about traumatic infection — the kind of infection that is labelled 
‘‘ endophthalmitis ” — this kind of infection is also covering the 
reactive inflammation of the alteration phenomena, toxic inflam- 
mation, due to the presence of the foreign body, endophthalmitis 
phakogenica. 

As a result tiie clinically diagnosed infection and the diagnosis 
of endophthalmitis very frequently are disproved by microscopical 
examination, and even an abscess of the vitreous proves often the 
result not of an infection, but of the previously described causes, 
like a foreign body, or endophthalmitis phakogenica — both of 
them not onl)- clinically but also morphologically are verv similar 
with some variations that onlv experienced pathologico-anatomists 
can recognise; 

These are the results of our investigation about frequency of 
infection in the pathologico-anatomical material. 

In 1941, among 263 enucleated traumatised eyes examined in the 
pathologico-histological department of Helmholtz’s Institute in 
56 (21 per cent.) we found endophthalmitis rvithout any attempt 
. to differentiate between the causes of it, as mentioned previously. 
In 1942, among 36 enucleated traumatised eyes we tried to separate 
the infective endophthalmitis and found it in 24 eyes (6-5 per cent .) ; 
in 1943, for 279 eyes, in 7-3 per cent. In 412 eves enucleated as a 
result of air raids on Moscow we saw two cases of infection. — 4-7 
per cent. In war wounds the percentage of infection is still lower — 
among 124 enucleated eyes — in 3-2 per cent. Altogether, for 779 
' eyes (including 1941) the percentage of infective endophthalmitis, 
according to pathologico-anatomical examinations, was approxi- 
mately 5'7 per cent. 

Dr. Jenkin-Harkavy on a smaller material of 100 enucleated 
eyes saw 12 per cent; infected (Test OphtaL, Vol. XXIII). 

Prof. Braunstein also thinks that the prevalent opinion about 
the frequency of infection in eye trauma is exagjjerated. 



■ 340 


. E. Til, Li:vkoii:va 


'J'iie rnicroscopir.-il studv of wfiiincJcci I'vos leads us to a different 
opinion — you must not approach tlic perforating’ eye wound with 
ordiiKiry general .surgical methods. 'J'iie ophthalmic surgeon must 
realise that the eye is a complicated closed s_vstem with verysuper- 
ticial correlation of the internal parts, where a small concus.sion. 
minimal processes of C-vudation or haemorrhage could be the pn- 
mary cause of destruction of the eye. With wounds of the external 
membranes (cornea and sclera), because they are the capsule of 
the eye and so influence its form, all this happens more readiiy- 
\\'ith more or less considerable wounds of this capsule, especial!} 
with wide separation of the edges of the wound, this alone on purel} 
mechanical grounds causes a disturbance of correlation within this 
delicate viscus with all the following con.scquences, "IV hen you 
stud}- such eees enucleated after a trauma and see widely .separated 
edges of the wound wronglv healed up, with badly adapted edges, 
you are able to understand the colossal impairment, changes, dis- 
turbances of blood-circulation — all of them frequently accompany- 
ing the regenerative process of the eye and quite independent ot 
the results of the trauma itself. . 

The primary task of the surgeon is to restore immediately after 
the trauma the disturbed correlation of the tissues in the eyes o 
a more or less large Avound (more than 5 — 7 mm.), if, of eourse, e 
has the slightest hope of preserving the function of the eye 2 "“ ' 
he does not decide on immediate enucleation — an indication rea > 
present in a few cases, with a complete destruction and prolapse 
of all interior membranes of the eye, . _ 

W'e have analysed from this point of view 120 cases of 
yvounds. In all cases, where the wounds yvere in an unsatisfactory 
.state, in 100 per cent, we saw a disturbance of blood circulation 
and very often a direct connection of the haemorrhages with t e 
hole of the yvound. Fresh repeated haemorrhages, occurring y eo 
late after the injury, are the proof of constant irritation resulting 
from a non-closed or badly closed yvound. 

And so the state of the yvound is a factor of primary importance 
for a fay-ourable healing result. Whatsoeymr happens later abou 
the infection shoyving itself, yy'e cannot decide in the beginning. 
If there is a foreign bod)^ — the closing of the eye yvound cannot e 
delayed. Obviously-, if an electromagnet is available yve yviH 
extract the foreign body- and onl)- after that yvill yve close t e 
yvound. But if the electromagnet is not available — yy-e must first 0 
all close the yvound properly and the foreign body will be extracte 
at the first opportunity later on. With a yvidely used diasc era 
approach the surgical incision very often does not correspond o 
the yvound, and if yy-e do not close the traumatic yvound imrne i 
ately yve may be too late, even yvith a successful extraction of c 
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foreign body. In cases of added infection we liave no reason at all 
to prove that leaving the wound open gives more chances for 
recovery and because of that to neglect to close the wound immedi- 
ately. 

-As a resume, we have to point out that in more or less large 
perforating wounds of the eve we have to consider not only the 
question of infection, but the whole clinical-anatomical position — 
that dictates an immediate reconstruction of the disturbed corre- 
lation on the anatomy of the eve, following the trauma. 

Conclusion . — The healing process and the fate of the perforated 
eye depends chiefly on the primary surgical treatment. 

(2) Review of the surgical methods of closing eye wounds. 
In the last war the question of closing eve wounds became of first 
importance. 

It seems that it is worth while to re-examine the approach of the 
ophthalmic surgeon to wounds of the eye and its dififerent mem- 
branes in the view of better results in healing because many sides 
of dais question are still not decided. 

From the point of view of the previously described anatomical 
factor the first task of the military or civilian surgeon is the earliest 
and best closure of the wound of the external membranes. What 
are the best methods in different wounds ? They are only two — 
suturing of the sclera and cornea and the plastic of the conjunctiva 
bulbi by the method of Kuhnt. But we have to mention here that 
there exists a school of surgeons, who not only do not operate even 
on large wounds, but even do not excise the prolapsed membranes — 
and those membranes for certain do not allow the wound to heal up, 
as witnessed bv unsuccessful operations with their incarceration in 
the scar, usually ending with enucleation. The fact is that in the 
great percentage of unsuccessful operations the bad result is due 
exactly to the membranes, caught in the scar and impeding the 
good healing up of the wound. The reason for this school's* idea 
is the fear of infection that penetrated the eye with the trauma 
(Strachoff and his school). The partisans of this school do not 
enucleate the eye for a long time, even with verv large wounds, and 
^PPly therapeutic measures, hoping eventually that large wounds 
of the cornea and sclera can heal up bv themselves without any 
surgical "interference. The microscopical examination of such 
enucleated eyes shows that as a rule spontaneous healing does not 
occur, and the wounds are in a highly dangerous state even without 
talking- about the prolapsed membranes. 

Let us now review the methods of closing the eye wounds. .The 
simplest and most successful method — that of Baroti, published 
more than 100 years ago — is to suture the sclera, the edges of which 
usually are widely separated, because the sclera has a peculiar 
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morpholofjical striiclure (plenty of elastic fibres, and moreover the 
muscles attached to it usuallv contract). As a result of the sutures 
the edges of the scleral wound are joined together, and are feed 
in a proper position, thus having the necc-ssar}' conditions for heal- 
ing up. DiefTenbach sutured the cornea in JS47. In Russia, 
Ginsbur was tiie first to apply sutures to the sclera. The old 
Russian ophthalmic surgeons (Odinzof, Slrachofi, Auerbach, 
Blagovechensky) previously always applied sutures in the wounds 
of the e.vternai membrane.s, if the wounds were larger than 5 mm. 
or were yawning. Varshofsk}' was a great partisan of suturing, 
and described cases when the sight later on was 03 — Oo, although 
in the beginning it was nil (amaurosis). But now the suturing o 
the wounds in Ivussia and, according to the literature abroad is 
done much more rarely. This method not only did not become a 
usual one, but its results are described and recommended as rarities. 
H. K. Miilier, in 1945, in his book, “ Ophthalmologische Operation^ 
slehre,” advances the importance of surgical closure of perforating 

wounds and recommends .suturing (but not through the.vhoe 


thickness of the sclera or cornea). , 

The second school thinks that it is advisable to suture only t ^ 
conjunctiva, leaving the wound of the sclera alone. The metho 
of conjunctival plastic by Kuhnt has lately become very popular 
and is widely employed in all kinds and dimensions of wbun s, 
but unfortunatel)' without the special individualisation demande 
by Kuhnt himself. With a conjunctival flap the surgeon likes o 
cover even large wounds of the cornea and'sclera, -hoping ^hat m 
this way the edges of the wound will remain joined. He is usua ) 


wrong. 

- The best method of controlling the success of this or ot er 
methods is the microscopical examination. 

In 1941 — 1942, on tlie material supplied by air raids on AIosco^^ 
we could stud}' the state of the wounds in severe injuries m ~ 
enucleated eyes ; in 13 of them Kuhnt’s method was applied, an 
the rest were treated -conservatively. Moreover, we analysed 
detail a large amount of material in -1941 in 263 enucleated e}^) 
w'here 63 eyes were operated on by Kuhnt’s method, and in t ^ 
rest no surgical measures were applied. , _ , . 

Let us speak first of all of the conjunctiva when discussing 
Kuhnt’s method. Its usual role is described as follows : 

It protects the eye against secondary infection, and it is a \cr} 
good corneo-scleral plastic material. But both opinions are wrong, 
as discussed above ; even the danger of primary infection is not 
great, and that of a secondary infection still less so. And the inn- 
portance of the conjunctiva as a good plastic material for formation 
of scars on the cornea or sclera is contradicted by actual facts, 
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because, according to the present literature, tlie regeneration of 
these -membranes is produced by their local elements, and the con- 
junctiva does not form a scar. 

The part taken by the conjunctiva, according to our material, 
is as follows : — 

In 10 per cent, it still covered the wound. But much more often 
one can see only its debris present and then from time to time, 
hardly joined with the wound and therefore having neither a 
prophylactic nor a joining action. And even in cases where it is 
present it only covers the wound; it does not penetrate deeper 
and does not take part in the regeneration. The regenerative 
process of the e.xternal membranes of the eye goes on independently ; 
the newly formed tissue, often tilling up the wound and penetrating 
into the anterior chamber, sometimes goes even under the con- 
junctiva, but vice versa one cannot see any elements of the con- 
junctiva in the scar. But after Kulint’s operation in the majority 
of cases epithelium is present in the scar; it proliferates largely 
and penetrates inside the wound, covering parts of the edges of 
the wound and growing to a considerable depth. 

. And so we have to reckon when performing this operation with 
• the participation of the epithelium in forming evstoid scars, fistulae 
and real cysts ; one sees all those things very frequently, not even 
mentioning rarer possibilities, such as the growing of the 
epithelium into the anterior chamber and encapsulating it with all 
its important consequences. 

In all cases of Kuhnt’s operation the prolapsed membranes -vvere 
e.xcised. This first and important step gave good results according 
to microscopical examination. In the majority of cases the mem- 
branes were thoroughly excised and were absent from the wound. 
But unfortunately the same good opinion cannot be given for the 
healing up of the wound. 

And here we have to differentiate between large t'awning wounds 
and small ones that clinically healed up with a small scar. In the 
first case the widely separated edges of the wound show that the 
liap of the conjunctiva cannot keep them joined. Even clinically 
Ave notice that on the second or third day after the operation the 
conjunctiva is off the surface of the Avound, or the edges of the' 
AA’ound are not coA'ered AA'ith the (ronjunctiA-a. Microscopically we 
often see that the edges of the AAound AAere not joined together 
and the space betAA’een is filled up by neAA-ly formed regeneratiA-e 
tissue, or is simply yaAvning, and the edges may be already coA-ered 
by epithelium. > ^ 

In all these cases all the complications AA-ere present that are 
usually caused by non-restitution of the anatomical relations in 
the AA'ounded eye, that Avere described previouslv (displacement 
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of tlie interior monibrancs, wronj; joining up, disturbance of the 
blood circulation). Ail tliis is due to tlte fact that tiie surgeon does 
not pay nutcli attention to the state of the wound when operating 
by Kuhnt’s method. .'Xnd this is tlic ba.sic defect of this operation. 
Parallel with the yawning of the wound one secs a bad adaptation 
of the edges of tlte wound even when they are near one another. 
We have to point out that these edges (.scleral as well as corneal) 
are rarely traumatised even with large wounds', and if sometimes 
one sees their splitting infiltration, or necrosis, then even at a small 
distance from the edges of tiic wound the membranes ihemsehes 
are in a good condition. But generally speaking the correct apposi- 
tion of tlte edges of the wound is extremely rare. In the over- 
whelming majority they are superimposed one on tlte top of another, 
or are healing up at an angle or arc inverted into the anterior 
chamber; sometimes only one edge, sometimes botli, as the resu 
of the pull by scar formation or bv folding and so further inversion^ 
But in small wounds, operated on by Kuhnt's method, the yarning 
of the wound was small, and one would think that the flapoft'e 
conjunctiva would fix them satisfactorily. And clinically the lea 
ing up in those cases was going on smoothly and finished ''ii ’ ‘ 
scar that looked good on the surface, but in those eyes that ttere 
enucleated later on was noticed a peculiar irritation, hyperaemia 
of the iris, miosis (exudation was rare),, ciliary pains and, v' 
very characteristic, still later a flattening or even a 
of the surface, where the scar is situated — usually labelie « 
atrophia bulbi incipiens and the above described symptoms as 
early stage of sympathetic ophthalmia. .And with the diagnos 
of traumatic iridocyclitis these eyes are enucleated. ,Oo 
scopical examination one sees the previously tlescn 
phenomena produced by the conjunctiva, epithejium and edges 
the wound — all of tlieni — less traumatised than in other 
insignificantly changed; as far as the adaptation is concerned 
small wounds with a displacement of the edges — their aclapta 
is rarely a correct one. Together with the described changes, 
in similar cases some interesting phenomena usually seen " 
Kuhnt’s operation. We see a superficial joining of the 
the wound and a good healing up of the superficial layers o 
cornea with a hardly noticeable scar, nearly by first intention, 
clinical examination from the external surface the defect is c 
pletely covered by epithelium and the scar looks perfect. Bu 
healing up involves only the superficial layers and througn 
substantia propria, as a rule, the edges of the’ wound are not jom • 
And so the edges of a small wound, joined at the surface, gradtta 
separate deeper — the deeper, the more so — and so in the pictui^ 
regeneration one sees always tlie figure of a triangle, with a 
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towards the anterior cliambcr. Tiiis characteristic triangle, 
better or worse according to tlie section, was seen ity us in more 
than 90 per cent, of^all examined cases of Kuhnt’s operation in 
small perforating wounds. 

What is the meaning of this geometrical design ? Its sides, equal 
in size, are representing the edges of the cornea; they limit the 
triangular defect verv quickly, and even in the first 4 — 5 days the 
defect is fully filled up by new-formed tissue, growing from the 
edges of the wound. In the superficial layers, where theyawning is 
small, this tissue is insignificant, but the deeper it becomes the 
larger, according to the separated edges of the wound, forming 
whole layers on the internal surface of the cornea. In cases where 
there are defects of the endothelium of the membrane described, 
and also on the surface of the iris, it encapsulates the anterior 
chamber, penetrates deeper in the posterior chamber and sometimes 
even deep into the cavity of the et^e, on the way soldering to itself 
all objects that it meets — iris, ciliary body, remnants of the lens. 

Later on these bands become shorter and produce detachments 
of other membranes and a flattening of the surface of the. sclera. 

The anterior part of the uvea usually remains passive in this 
independent and powerful process of the super-regeneration, and 
the iris and ciliary body are only taken in by this rapidly growing 
tissue, but the signs of inflammation or exudation are absent. That 
is why we cannot reckojn the clinical signs to be an iridocyclitis, 
and we will in the future have to reserve our opinion in this 
respect, taking into consideration the described morphological 
changes, that produce a compression, folding up and irritation of 
the eye, due to these powerful pulls on the inside of the sclera, 
that are seen clinicallv on the surface of the globe. 

Coming back to the analysis of the methods used for covering 
the wound I have to examine the cases where no surgical measures 
at all were applied and the wound was left untreated. The result 
was even more unfortunate than with Kuhnt’s operation, where at 
least an attempt was made to join the edges of the wound by a 
conjunctival flap. Tlie yawning of the wound is larger; the edges 
of the wound are folded ; and all the described complications are 
much worse. This is why the wound ought to be stitched up even 
in cases of very severe trauma. From the point of view of the 
anatomical approach the failure to join together or fix by one or 
other method the edges of the wound — even in large ones — means 
negligence in taking all the necessarv steps to save the eve. Do we 
succeed in all that when operating according to Kuhnt ? Following^ 
the well-known technique of this operation with all its modifications 
we have to conclude that the efforts of the surgeon are directed 
against the infection, but not to the fortification of the edges of 
tin* wound. 
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It is evident tliat if the above described triangular defect in the 
wound could be abolished and properly sutured by strong sutures, 
the regeneration of the wound would proceed within normal limits. 
It always happens when the edges of the wound are correctly 
joined. But in the cases where the regeneration process became 
ultra-powerful, in spite of the absence of infection or of danger 
of sympathetic ophthalmia, in spite of the relative insignificance 
of the wound itself, the eye was lost onlv becau.se in our surgical 



The wound after Kulint's operation. The edges of the wound are 
displaced, one of them is covered from the surface by the debris of the 
conjunctiva. Both edges are covered with epithelium, on one of them 
is proliferation of the epithelium along its surface, this edge is inverted- 



Fig. 2. 

After Kuhnt s operation. The edges of the sclera are wronglv joined, 
are superimposed and taken m by the scar tissue. 
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measures in sucli cases, particularly when Kuhnt’s method was 
employed, we neglected the necessary approach and so allowed 
a very frequent complication to arise. , 

This is why especially under battle conditions we have to resist 
the temptation of applying Ivuhnt’s method and/or to cease to use 
it completely, or to use it only in qxceptional cases. The popularity 
of this operation at present gives to the surgeon the sensation of 



Fig. 3. 

The triangle after Kuhnt's operation. The surface of the w-ound is 
closed, in the depth the edges of the wound gradually separate, forming 
. - a triangular defect that is filled up by scar tissue growing from the 
edges of the wound. The scar penetrates into the anterior chamber, 
forms a wide powerful band, growing deep into the cavity of the eye. 
On one side, the iris is taken in by the scar tissue. 



Fig. 4. 

A similar picture from another operation of Kuhnt. 
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safety and so limits his activity in the individualisation of his 
approach that \v;i.s rccomtnendecl by Kuhnt himself. -As a result 
of our analysis, the basic requireincnt of otir surgical measures 
ought to be a solid joining of tiie edges of the wound on the 
surface and in the depth right through. .And the most advisable 
would be scleral and’eorneal .sutures always with a prior excision 
of the till prolapsed membranes. After removing all elements 
that may be in the way of the healing up of the wound we have 



Fic. 5. 

No surgical measures were taken. The edges of tlie -wound are widely 
separated. The iris is prolapsed and is joined to one edge of the wound. 

The other edge is covered with epithelium. 

to join the edges of the wound so as to have a complete adaptation 
and to try to trx tlrem in this position by strong sutures. 

Must these sutures be dia-scleral or deep scleral right througi 
the whole thickness of tlie sclera, or cornea, more or less deep - 
This question must still be studied bv experiments on aninias 
because even the technique of such sutures is little known at present, 
judging by the literature of the subject. 

Such is the present position of this method. These views are 
not only reckoned to be obligatory — 1 speak only about the larg^ 
wounds — but judging by the literature are not widely apphed 
in Russia or abroad. Muller, in his previously mentioned work, 
recommended the applying of sutures in 1945 and said that who- 
ever will apply this method will be surprised by the number oi 
favourable results in comparison with cases where the xvound is 
left to the natural process of scar formation. 'The fact that till now 
we have still to persuade surgeons to - use this method xvas 
the reason of the writer of this paper reading no fewer than ten 
papers at different scientific societies during the war years. 
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And during the war years the Russian surgeons became more 
critical about Kuhnt’s operation (Prof. Strachoff was always 
against it) and some advocated application of sutures tKatznelson, 
Kopp, LonginofT, Chechik-Kunina. etc.). In the Institute of 
Helmholtz there is a great change of opinion in favour of 
stitching and frequently the results are brilliant. In Dr. Chechick- 
Kunina women’s department all wounds of the cornea and sclera 
are always stitched up and comparing with last year, when the 
majority of the cases were operated bv Kuhnt’s method, the fre- 
quency of enucleations fell by 8-9 per cent. 

The ophthalmic surgeons in the near future will undoubtedly 
work out a rational surgical method of healing up eye wounds 
helped by the pathblogico-anatomist. The dut}' of the latter is to 
show the unsatisfactoni- state of the matter, to give it a new basis 
and the right direction. 


P.ART II 

The important question — when discussing perforating wounds of 
the eye— ^is the process of regeneration of these wounds. As was 
indicated in mv previous paper there are peculiarities in the proce.ss 
of the healing of wounds of the eye, that are of enormous 
theoretical and practical interest for an ophthalmic surgeon, but 
the importance of those details is usually not realised when 
treating a wounded eye. And because of tliat the process of re- 
generation, which is necessary and important in every wounded 
eye, becomes not a bene-, but a malevolent factor. When the sclera 
and especialh''the cornea are perforated, the regeneration of them 
goes on in its own peculiar Avay. dissimilar from the usual granula- 
tion of connective tissues. First of all the blood vessels do not take 
any part in it: the}’- are of course absent in a normal cornea, and 
in cases of keratitis of different origins, including the traumatic 
ones, the vessels penetrate into the cornea from the peripheral net. 
But the walls of the vessels remain passive in the process of 
regeneration and the latter can go on with a complete absence 
of blood vessels. This is contrarv to the usual process of the con- 
nective tissue, where the regeneration usually goes per fibro- 
vascular way.' However, we do not see here the usual morphological 
picture of the usual cycle-development of granular tissue — the 
young immature cellular elements of the connective tissue with 
their later differentiation are absent, ^'\'e saw. in fact, on wounds 
in man and in experiment on animals, where tJie wound. ,even 2 
to 3 days after the trauma, is already filled up by narrow and long 
fibroblastic cells. 

According to Wolfram and Boenig. Hafike and experiments of 
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that tha roll ^ ''' 'T reckoned as proved, 

corneni cdfs Tl r proliferation of the 

from r)r?n.lt‘ ^ ’Chum, to u-hicli the older authors starting 

in this n nif P'-i”‘--fP‘'‘i-reie. is of no importance 

of much fmnn > ^ ^ ciifrcrcnt part. Nor is the episclera 

to nniniofi P Or suprachoroidca or conjunctiva, contrary 

work nn i-f (? ‘*“*^’®‘’''’»_‘richrding’ the writer herself— in her 

(/IrcV /. changres after Gonin’s operation 

atioVand^nr/^^ active part in thecicatris- 

or cornea '** pltJsttc material for the regeneration of the sclera 

in the regeneration of the cornea are partly 
the dvmm'" '/ morphology' of the new tissue, but, chiefly with 
wPti fl,o ^ regeneration ; we first saw it in the experiment 

r-ibhke t of the cornea in the anterior chamber of 

Onlirkni during the fourth session of the Central 

Ophthalmic Institute in Moscow^ 

cornea of the rabbit and introduced at the, same 
dimtnL anterior chamber pieces of tire cornea of rather large 
iicp crir,, ”r ’ implanted piece was so large, 1 had to 

pcierPK nf introduce it in the anterior chamber and so the 

imnf-i I "’ound were badly traumatised. As a result the 

day— the .earliest date of 
stnrrino- f” completely surrounded with new formed tissue, 

already properly foTmS!^ 

watched chiefly the implanted object; but 
She Nn^nL ^he way and with the rierv of 

DimiJ infr, ^ ^ ^caft we started to introduce it through the 
tissue nenet Postcrior chamber, but the quickly grow'ing scar- 
in its wTx'~^ ^'^'"rennded it, and also any other organs 

insirie th^ ^is and the lens, for instance— and penetrated deeply 
furfher ^ horizontal direction, up to the ofa serrata.and 

D-mwi'n'rr f '' c could Hot isolatc ourscl VBs frooi this tempestuous 

Ordinary energy’ of g-rowrt i"”^ 

Senera our farther studies of the 

The nhr. > ^ ic Sclera and cornea in cases of trauma of the eye. 

cornea entireiy^cwre^pSrSnr transplantation of the 

beincr cimflrirT^ W'ounds of the ei'e, our graft 

trLmaSS on Sii ^ together with a considerable 

traumatisation of the edges of the wounl 

ino- eves eSSucirated^h^ further stages of the regeneration, by study- 
ing eyes enucleated because of wounds of the cornea, we see how 
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tlie scar tissue, growings towards .the deep inside of tiie eye, pene- 
trates everywhere, wliere it does not meet anj- obstacles — first of 
all into the anterior chamber, where the foreign body itself already 
prepared the way. Here this scar-tissue at once becomes much 
larger, first because it is joined by new tissue — if Descemet’s 
membrane and endotiielium are also wounded — and secondly, 
because its own cells proliferate so quickly; this later process can 
be especially clearly seen on tiie periphery where the scar-tissue is 
in contact with the aqueous. Becoming very powerful, sometimes 
having the form of a band, the new formed tissue penetrates the 
posterior chamber, first going round and later enclosing the lens, 
and goes still deeper; and if the lens is also wounded, it provides a 
further stimulus for this new formed ti.ssue. In some cases, this 
tissue follows the route of the wound right through the eye up to its 
posterior part. It. has such a characteristic form, because the cells 
are basophilic in the initial stage, and especially because of their 
fibre-like structure, that with some experience you can recognise 
it even with a weak magnification. It is entirely different from the 
products of organisation and inflammation of the wounded eye, 
which are joined frequently in some degree to this basic process. 

Later on the number of the cells in this tissue diminishes, thev 
are less basophile; the tissue looks more pink, like the mature 
corneal tissue, sometimes structured even in real layers like a normal 
cornea. This final metamorphosis is the witness of organogenesis — 
very interesting from a theoretical point of view. 

At present we will discuss chiefly the phenomena of practical 
interest to an ophthalmic surgeon ; such is the presence of the 
regenerative tissue in the anterior chamber and the resulting 
increase of the intfa-ocular pressure in a wounded eye. It is neces- 
sar}' to add that this produces one of the worst forms of secondary' 
glaucoma. It is caused by the fact that the scar-tissue, after 
penetrating the anterior chamber produces whole layers of new 
tissue not only on the posterior surface of the cornea, but also on the 
anterior surface of the iris and so closes the angle of the anterior 
chamber and encapsulates the whole chamber altogether. Com- 
pared. with other factors that usually close the angle of the anterior 
chamber, like the ordinary s\-nechia, hyphaema, exudation — even 
the changes in the configuration of the iris, where it is possible for 
some holes still to be left free — the above described process is ex- 
tremely dangerous, because with the encapsulation of the anterior 
chamber by this scar-tissue the angle is closed completely and it is 
obvious that in those cases all our therapeutic measures are useless, 
because this kind of tissue is not capable of being absorbed — like 
some of the other indicated pathological phenomena. 

It is worth while mentioning here that a .“similar encapsulation 
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of ti>c .'interior clifimhcr ocfiirsjn' llie inf^rowing; into it of tk 
('pitlK‘!iuin poncIr.'Uingf by proliferation from the wound. In those 
case.s the anterior ehamljer is covered i)y a delicate veil of one layer 
of epithelium that can be .seen onlv under a microscope, ^ou 
cannot .see it throu"h the .slit-lamp, while the more solid regenena- 
tion-ti.ssue in band-form connected with the .scar can be seen easily 
sometimc.s even 'with ordinarv focal illumination, and it is this 
tissue that is .sometimes erroneously diagnosed clinic.ally, as 
exudation, pus, .secluding tissue, etc. 

T will speak onlv shortlv about regeneration of the wounds of the 
.sclera, becau.se the principal proce.s.se.s are the same as in the cornea. 
Tile .same stormy hvperproduclion of regeneration tissue can be 
seen. It shows ii.seif in the tendenev of the scar to go deep into 
the eve by powerful bands or layers, going very fur away from the 
perforating wound of the .sclera. ' En route,' this tissue, as in the 
anterior part of the eye, goes round all objects that it meets, and 
the latter also take .some part in the process. You can make very 
interesting observations on dilTerent membranes of the eye-—their 
morphological and potential peculiarities; their interaction with the 
basic process. But it is only a detail in the overwhelming process 
of fibromatosis. The bands, arising straight from the scar, com 
be .so big as to go right across the eye, sometimes filling up com- 
pletely'- the interior space, deforming, separating and growing into 
other membranes. The infiltration at this stage may. be quds 
insignificant, if the eye is not infected and if -the process does no 
go on towards sympathetic inflammation. 

We have to point out that we see a similar process on'the sclera 
after diascleral removal of foreign bodies, ivhen the whole succ^s 
of this operation is annulled by the described complications. The 
degree of the trauma to the sclera is the deciding factor. We do 
not think that the epithelium plays such an important part as "ns 
ascribed to it y'ears ago. . ' 

But still there is a difference in the regeneration of the scler.'i 
and of the cornea. In the former we do not see what 1 
described, the struggle with the gradual alienation of the deeper 
layers, that is often seen in the cornea, especially after Kuhnt s.' 
operation. The wound of the sclera forms a defect of equal dimen- 
sions right through the membrane — a difference that undoubtedly 
depends on the anatomical peculiarities of those two menibranes, 
especially the presence of Descemet’s membrane, whose elasticity 
produces the gradual compression of the deeper layer— a process 
not seen in the sclera, where a similar membrane does not 
In all surgical measures this difference must be remembered and 
this is why deep corneal sutures are even more necessary 
deep scleral. 
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•What do we see ciinicaliy in the typical cases of this regenera- 
tion ? Frequently these are small perforating wounds, limited to 
the anterior part of the eye. with a well hca!ed-up small external 
scar, with a stubborn continuous irritation that instils in the mind 
of the surgeon the fear of sympathetic ophthalmia and usually such 
eyes are enucleated with the diagnosis of traumatic iridocyclitis. 

But the microscopical examination in this kind of trauma usually 
does not confirm these fears in the majority of cases ; the inflam- 
matory-exudative, and especially infiltrative processes in the iris 
and ciliary body are usually insignificant ; the sympathetic process 
is seen only in 2-3 per cent.; intermediate forms are normal (10 to 
12 per cent.); the primarv importance belongs to the described 
super-regeneration process, whose particulars arc so similar that 
they are becoming an artefact, being different only in some details, 
but not in essence. The iris and ciliary body u.sually remain 
passive; the reaction in them is insignificant ; the iris and ciliary 
body are only joined to the super-regeneration ti.ssue round them 
with consequent atrophy of their elements, and the clinical diag- 
nosis of traumatic iridocyclitis in those cases' proves to be a wrong 
one. And this general all-embracing clinical diagnosis is not 
exhausted bv the pathological proce.ss of the anterior part of the eye. 
Aud so, it! casss of the above described changes in the u'onnded 
eye, tee see an absolutely separate independent process, not noticed 
yet up till today, but leith a peculiar tendency of its o'len. 

Proliferation of powerful bands of tissue inside the eye leads to 
atrophy of the bulb. These bands are the immediate continuation 
of the scar and are the products of super-regeneration of the wound. 

How often do we see this process destroy the eye without 
evidence of other pathological changes ? .\ccording to the statistics 
of our pathological histological department of war wounds, and 
also that of civilian wounds for 1943 (415 enucleated eyes) the 
above described traumatic process was seen in 23 per cent, (in 
civilian category in 29 per cent.). For battle wounds where the 
trauma is more heav)-, where an increasing percentage perishes 
from the traumatic moment itself, the percentage is a little lower — 
16 per cent. 

This shows that we are describing a factor of major importance, 
especially if we consider the higher percentage of blindness in 
perforating wounds of the eye. shown by the latest statistics 
(Preobrajenskaja. G.N.). 

The grave danger to the eye from perforating wounds makes us 
pay' special attention to the causes of this danger and to the 
measures. to fight them. 

This super-regeneration process, the principal one in more than 
20 per cent, of enucleations, is an important object of studv that 
will attract our attention in the near future'. 
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Ci'in \ye indicaie now an}* poinls for the clinician? Howto 
clifTerentiate between this process and the oilier one, with the real 
danger of sympathetic oplithalmia? ,Wc think that we can indi- 
cate already one symptom, when with a long-standing irritation, 
we see on the surface of the bulb flattening, falling-in, sometimes 
even a pull from inside of this or any other part of the sclera or 
cornea, that coincides witli the localisation of the scar. In those 
cases tlie sclera loses its peculiar globe-like form, sometimes in 
limited spots, sometimes on the large surface of the sclera; 
especially ciiaracteristic is this picture on the. limbus, where the 
peripheral part of the cornea .seems to be cut off, being drawn inside. 

These phenomena, verified microscopicallv, show without any 
doubt that in this particular globe are present powerful agents, 
capable of deforming the bulb in the locality of the scar, conse- 
quently the process is due to super-regeneration and-r-as a result 
of a dense fibrosis with a consequent scar formation — deforma- 
tion of the surface of the eye takes place. In this case the whole 
symptom complex, suspicious as to svmpathetic ophthalmia, may 
be referred to the altove described fibromatosis, that has nothing in 
common witit the sy'mpathetic one, and where the irritation and 
painfulncss are probablv due to compression and scar formation 
and therefore natural irritation of the nervous apparatus of the eye; 
this is, of course, merely a proposition, and we will, have to verify it 
on the morplioiogicai and physiological analysis of the nervous 
tissue of such eyes. But clinically there is a good deal of similarity 
between these two processes, which are really quite different in their 
substance and we hope that in the crystallisation of the diagnosis 
the clinician will add many' new points. 

We must understand the peculiarities of this process, its mor- 
phology and pathogenesis to be able to fight successfully- Special 
attention ought to be paid to the structure of the scar; its extra- 
ordinarily' quick and powerful growtli, especially' after the anterior 
chamber is penetrated, where there is a liquid milieu ; also when 
the edges of the wound are separated or form an entropion, i-S -> ' 
their wound surface is facing the anterior chamber. In those 
circumstances this process becomes very' intensive. The same in- 
tensification is seen when this regenerating tissue comes in contact 
with the substance of the lens, when its capsule is wounded 
described that previously'; it^seems to give an extra stimulus W 
the growing tissue. 

.A,!l these circumstances are bringing us to the conclusion' that 
the regeneration of both sclera and cornea are proliferative pto- 
cesses, where similar conditions are necessary — a liquid* milieu, ^ 
good nutritive substitute, are for the cultures of tissues m mVc, 
but of the ty'pes of such cultures in vitro. 
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Our researchcson the changes in tlie eye lend to the consideration 
of the eye as of a highly organised camera, where may be developed 
similar reactions. (This was recognised a long time ago, under the 
name of “ autonomy of the eye ” — translator’s remark). The 
presence of good nutritive media, helped by the fibrin of the 
haemorrhage and its solution, products of eve-tissues damaged by 
the trauma, and, besides, the con.stant temperature and closed 
cavities — all these are conditions favour.able for creating an “ exclu- 
sive ” chamber, but in addition with constant metabolism; in this 
connection we see in the eye the inflammatory processes and at 
the same time the purel}’ proliferative ones, peculiar to the eye, as 
to a, closed cavity containing liquid milieux of different chemical 
composition. 

For a long time now histology has been bu.sy with the growth 
and preservation of neoplasms and other tissue-elements — in the 
anterior chamber and the eye of animals. Unfortunately ophthal- 
mology up till now did not appreciate the meaning of those 
experirhents for better understanding of the pathological processes 
in the wounded eye, rather peculiar to this organ, as discussed 
above. ' 

In 1941 in my paper on “ spontaneous cultures of the tissue 
inside the e 3 'e" (\'estn. Ophthalm. Vol.X\TII, .4.. 5), I pointed 
out that — parallel to inflammatory processes- and their reactions — 
in the eye take place also proliferative processes, peculiar to the eve, 
as a viscus where are present liquid milieus; a similar phenomenon 
was described by me in the enucleated eves in different diseases, 
but seen quite by chance. We see most frequently in trauma of 
the eye (but also in other diseases), that the tissue elements show 
a real cytotypic grow’th, so characteristic in the tissue cultures in 
vitro. For instance, I described the presence in the anterior 
chamber of a culture of Schivann^s cells, developed from the iris, 
probabl)' from the sphincter, -where are present ectodermal 
elements ; this culture covered like a delicate veil the whole anterior 
chamber. Cultures of pigment-epithelium are seen frequently, pro- 
ceding into the cavity of the eye from the retinal pigment, or into 
the, anterior chamber from the pigment epithelium of the iris ; cul- 
turesof ciliaryepithelium, lenticular capsule.etc. In the cavity of the 
eye the elements of the detached retina frequently show signs of 
intensive proliferation, and in accordance with the nature of this 
process and consequent variation of the exudation, the prolifera- 
tion affects different elements of the retina. We saw also a typical 
growth of fibroblasts from a scleral scar in cases of war wounds. 
.4.nd,^ iastlv, displaced pieces of the membranes of the eye act as a 
real source of tissue cultures; far removed sometimes from their 
primary location and meeting favourable conditions in the liquid 
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milieu they produce epithelium and continue’ to exist for manv 
years. 

I discussed ail these (juestions because I wanted to make clear 
the development of this stormy reg^cneration process in the eye, 
impossible to understand otherwi.se. The uniform structure, e.xtra- 
ordinary' (luickness of growth, conditions favourable to direct this 
growth deep inside the eye — those are reasons to reckon it as a 
culture of tissue, although .some characteristics of the cytotvpic 
growth are absent. But on the periphery of the quicklv growing, 
very tight, brush-like band of the librous tvpe tissue, in the places 
where it grows more free and comes in contact with a liquid 
milieu, one can see a different structure and separate figures of 
typical star-like fibroblasts, very' similar to those ,we see in the, 
scleral scar. Narrow, thin, arrow-like cellular elements, separating 
themselves from tlie common band and entering the liquid milieu 
look like ty'pical elements of a growing tissue-culture. 

When stainingthese spots for the intercellular tissue by' the method 
of Snesarev it is seen that we have to deal with fine argentophyl 
fibrils, with- tlie collagenous ones beginning to appear, and their 
disposition lias an irregular mixed up character — and all of these 
not characteristic of a fibro-vascular tvpe of regenerative connective 
tissue, but peculiar to the conduct of the inter-cellular substance 
in the tissue-cultures. This was also the opinion of Prof. Snesarev, 
in whose laboratory' my preparations were stained, and for whose 
help I am profoundly thankful. 

What are the practical deductions of' this reorientation of the 
surplus growing regenerative tissues of the external membranes 
of the eye towards tissue-cultures? AVe have, to use tlie 
experience of the scientists, who are working with the method of 
tissue-cultures, because they have worked out a whole host of 
conditions, favourable to the growth of tissue elements and vice 
versa. From our point of view we are advising not to allow the 
presence in the wound of the liquid milieu, of the nutritious 
medium, like lenticular masses — and especiailv we have to fight'" 
when healing up tlie wound — against the penetration of the 
regenerative tissue into the anterior chamber, i.e., a proper closing 
of the wound is the first condition of a good result. Besides that 
we have to try to regulate and to depress the regenerative process 
by chemical and other methods, not oniv different from those that 
are usually' employ'ed for the stimulation of ivounds, but taking 
into consideration the peculiarities of the above described process. 

In the first paper we have made already corresponding practical 
sviggestions about the necessitv of active surgical methods 
when treating a wounded eye: as soon as possible we have to 
reconstruct the damaged co-ordination and to sew together the 
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edges of the wound. The analysis of the regeneration-process 
points to the importance of detailisation of this method, because 
it is not sufficient to put stitches on the sclera or cornea — it ought 
to be done in sucit a way that the edges of the wound are close 
together, with the correct adaptation, and right through the whole 
deptli of the wound. 



Fig. 6. 

A scheme of corneal regeneration — starting from the triangular scar, 
the band grows gradually thicker and penetrates deep into the vitreous. 
On its way it lakes in the iris, goes right through the traumatised lens 
and forms a powerful layer structurally similar to the corneal substance. 
It joins and detaches the retina. 



Encapsulation of the anterior c amber by a band of new formed 
tissue (on the right), thit goes round the angle of the chamber and 
forms layers on the anterior surface of the iris. 



358 


E. Tji, Lkvkoihva 



Fig. 8. 

A contracted scar of the cornea after Kuhnt’s operation with 
proliferation of tfie epithelium frofn tlie surface. The edges of the 
wound are wrongly adapted; the left one is joined to- the right one 
only in the upper part ; further dowm the edges are separated, forming 
a triangle. A large band of newly formed tissue—^a continuation of 
tne scar grows into the interior. The more recent immature part of 
It can be seen with strong magnification in the following photo. 



Fig. 9. 

The inter-cellular substance of Fig. S stained by Snezarev's method; 
A mixed net of fine argentophyl fibrillae ; here and there are passing 
single thicker collagen fibres. 

t 
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Fig. 10. 

Scleral scar in a war wound In its deep parts, in the liquid milieu 
of the perichoroidal space (the retina and choroid are detached)— a 
typical culture of fibroblasts. 



Fig. 

The same cells with greater magnification. 
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^ nu-niion in thr present paper a 

wlu ^ ‘''•‘’O'lnccs ;incl iniistr.'iiion.s — (licv would forma 

trr,.l-i 1.*' ;in incompIcK' clo.siiro of the wound and 

of the e{i/;jes with their entropion in the 
<'-'^p<Ti;tlI V their trunsimitisrition, are the 
. oitrce of powerful Invers und hands inside the cavity of the eye. 

, f mind, we Itnve to stiidv a whole range 

ho moments in the healing^ of the wound before we shall 

be able finally to adopt a metiu.d r,f stitchingj. 



Fig'. 12. 

eye. from' the scar of the 
attached to the interior (posterior) surface 
the anterior chamber. 


iris, a fine veil of tissue, 
of the cornea, grows into 



Fig. 13. 

The same veil with greater magniScation. 




■-s-ft .. • '•■;■•■ ** , . ' 


R. MILLAURO has pleasure in introducing to the 
notice of Surgeons 

THE NEWLY PERFECTED PLASTIC 


AND GLASS ARTIFICIAL EYE 


combining and enhancing the natural effect of the best 
quality Soda-Glass they have hitherto used, with the non- 
shatterable and durable qualities of the Plastic. 


Further particulars may he obtained upon application. 






Tlir, imiTIEII JOUP.HAL or OI-IITIIALMOI-OGV 

Advkrtiskmknts 



essential prescription work, and so be of maximum 
service, we recommend that, for the time being, 
orders for non - essential lenses be deferred. 


FLEMING LTD 

146 Clerkenwell Road, London, E.C- 1. 

And Branch Laboratories 




Wounds of External Membrane of the Eye 


361 





Fig. 14. 

Cellular elements of the same cultures. 


These are my conclusions : — 

(1) The regeneration of the sclera and cornea is not the ordinarv 
granulation process of connective tissue, that is going bv the fibro- 
vascular way, with its peculiar cycle of development of the cellular 
elements, but a proliferation sui generis of similar cellular forms 
that morphologically are near to tissue cultures. 

(2) The dynamics of this process are characterised bv an extra- 

ordinary intensity, as a result of which — in unfavourable con- 
ditions — is seen a surplus-growth, chiefly as a result of the 
penetration of the regenerative tissue in the liquid milieux of the 
eye. ' 

(3) Following the described peculiarities of this process and 
the idea that the eye, as a closed chamber, is ideally adapted for 
tissue-cultures in vitro — we ought to use the e.xperience of histolo- 
gists and their ability to regulate the growth of the tissue-elements. 

i (4) We ought to undertake the clinical and experimental research 
of the best methods of closure of eye-wounds, and also of the 
regulation of the regenerative process of the healing of the wound 
besides surgical perfection, we ought to treat it as analogous to 
the tissue-cultures. 

(5) In connection with surplus regeneration of the eye-wound is 
seen an autonomous fibromatosis in the eye, pathologically quite a 
different form of disea.se. that has nothing 'in common with 
sympathetic ophthalmia, but clinicalh' very similar to it, and with 
our present knowledge, still labelled under the common diagnosis of 
traumatic iridocyclitis, which ought to be differentiated from it in 
the future. 
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PANOPHTHALMITIS IN A PREMATURE INFANT 
TREATED BY STREPTOMYCIN^ 
uy 

L. B. Somerville-Large 

nuniJN 

Tue roLEOwiNG is an account of panoplitlialmilis in a premature 
infant caused bv liacillus protcus and treated vitli streptomycin. 

The patient was a male premature ciiild weighing 4 ibs. 5 ozs. at 
birth. He was born in the Rotunda Hospital, and 1 was called 
to see him there in the Premature Ward when lie was elet'cn days 
old. The ocular historv was that inflammatory swelling in the lids 
of his left e 3 *e had commenced twentv-four hours previously and 
was rapidly increasing. He had had' a superficial skin infection 
of his lower abdomen not reaching the umbilicus. This had 
cleared up rapidly on 30,000 units of penicillin injected, over a 
twenty-four hour period, and was at that time completely cured. 
The umbilical cord had not fallen off. This separation occurs 
normality on the fifth or sixth day, but in this, case was not 
complete until the twelfth. The baby v'as progressing satisfac- 
toril}’’, 'taking feeds well and jputting on weight. 

On e.xamination of the condition I' found an inflammatory 
oedema involving the lids of the left eye. This was well marked 
on the upper lid, but was only slighth' apparent. on the lower. 
The pre-auricular gland was not enlarged. The eye was prbptosed. 
No conjunctival discharge was present. There wras intense ciliary 
injection. The cornea was hazj'". The anterior chamber was half 
full of hypopyon which lay over the pupil, no pupiliarj’’ margin 
being visible. There was no red reflex. The condition- was 
diagnosed as panophthalmitis with a possible infection of the orbit. 
Panophthalmitis occurring after birth is usually regarded as, due 
to an infection of the umbilical cord. Its occurrence at this period 
of life is rare. No case has occurred in the Rotunda Hospital 
during the last twelve years (approximately 55,000 births). The 
right eye was normal. 

Mr. R. R. Woods, the Ear, Nose and Throat Specialist to the 
hospital, kindl}' examined the case, but no source of possible nasal 
infection was found. _ ' 

General examination revealed that the umbilicus was infected 
and also that there were two subcutaneous “ abscesses ” in the 
skin of the lower abdomen. These latter did not wholly resemble 
abscesses as they were not accompanied by signs of inflammation 
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but appeared rather as small herniations through the abdominal 
wall. They were, however, aspirated for examination. A swab was 
taken from the umbilicus. Both examinations revealed bacillus 
proteus in pure culture. It was considered that the primary 
infection had taken place through the umbilicus. 

Immediate operative treatment consisted in passing a fine Graefe 
knife into the orbit, and a search being made with a probe for pus. 
No pus was found. The proptosis remained unchanged. Three 
davs later a needle was inserted into the anterior chamber and pus 
removed for bacterial e.xamination. Here again bacillus proteus 
was grown in pure culture. 

Immediate therapeutic treatment consisted in the administration 
of sulphadiazine by mouth and penicillin by injection. A total jf 
fifteen grammes of the former and 170,000 units of the latter were 
given within the first six days, when they were discontinued and 
streptomycin started. The bacillus proteus proved bacteriologi- 
cally to be resistant to penicillin. 

During the first six days under the above therapy the ocular 
condition became steadily worse. Severe oedema developed in both 
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fig. 2. 


lids. The conjunctival vessels became X®''/ congested and pannus 
commenced above. This pannus eventually covered the upper 
third of. the cornea, and superficial blood vessels also encroached 
on the rest of the corneal periphery. The^ centre of the cornea 
developed a deep opacity. The child’s general condition, however, 
remained highly satisfactor)'. There was no rise of temperature , 
and weight was gained steadily. 

Bacillus proteus is resistant to penicillin and the sulpha drugs 
butas highly sensitive to streptomycin. There was some delay in 
getting this drug, and no information as to dosage in a premature 
child could be obtained. Treatment was carried 'out as fo’llows : 
One gramme of streptom 3 -cin was dissolved in 10 c.c. of sterile 
water and 1 c.c. was injected intramuscularly every three hours.' 
This was continued for twenty-one hours, when the dose was 
reduced to 05 c.c., which was given three-hourh' for sixty-six 
hours. Towards the end of this period the baby was bottle feeding 
so slowly that tube feeding had to be started. There was also a 
loss of weight (from 4 lbs. 14 ozs. to 4 lbs. 12 ozs.) and a rise in - 
temperature (99 8 to 100°) for two days. It was uncertain whether 
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ilifse symptoms were due to streptomycin, but some reduction was 
thoiig’lit advisaiile. The dosage was tlierefore reduced to 0 25 c.o. 
every three liours, and this was continued until a total dosage of 
two and a fialf grammes had been given. The treatment with 
streptomycin covered a period of six and a half davs. 

Streptomycin w;is commenced at 3 p.m. one afternoon, and on 
the following morning for the first time there was a marked 
improvement in the clinical appearance, Tlie lid oedema had 
greatly subsided and the eye was open. On the second dav the 
skin folds had returned, and on the third all inflammation had 
gone from the lids leaving only some slight oedema. The condition 
of the eye itself remained unchanged. The subcutaneous abscesses 
disappeared soon after the streptomvein was commenced and 
required no local treatment. 

On the ninth day from the commencement of streptomvein the 
globe perforated at about si.v mm. from the limbus between the 
inferior and lateral recti. Evisceration was carried out on the same 
day. The vitreous was found to be grossly infected. Swabs from 
the site of perforation, from the anterior chamber, and from the 
vitreous were taken. .A.1I were found to be sterile on culture. 

The pathological report on the cornea and uveal tissue removed 
is as follows : — 

The piece of cornea sectioned shows a considerable amount of 
proliferation of the epithelium. .At one point this epithelium and 
Bowman’s membrane have been broken through by a haemorrhage 
coming from a new vessel lying just under Bowman’s membrane. 
A considerable number of new vessels can be seen at different 
levels, the majoritv lying anteriorly. Scattered chronic inflam- 
matorv cells are present mostly in the anterior third. At one 
point there is an aggregation of these cells involving the neigh- 
bourhood of Descemet’s membrane and the posterior fourth of the 
adjacent substantia propria. In another area the whole corneal 
thickness is diffuse!}' infiltrated with chronic inflammatory cells. 
The piece of uveal tissue consists mainly of choroid — a small part 
of the ciliarv-bodv is also present. The entire tissue is infiltrated 
uniformlv, but not heavily, with chronic inflammatory cells, round, 
plasma and epithelioid. Some poh'morphs are also present sug- 
gesting that the active inflammatory phase had not completely 
passed. Normal choroidal structure is unrecognisable. Pro- 
liferated pigment is present, passing through the section. Blood 
vessels are verv numerous, the greater number containing erythro- 
evtes. Some scattered haemorrhages are also present. 

Bv the finding of bacillus proteus in the anterior chamber 
(in pure culture) prior to commencement of streptomycin treat- 
ment, and by the negative cultures obtained from the highly infected 
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globe after treatment, it may be inferred tiiat this drug is capable 
•6f permeating the uvea! tissue. 

It is of importance that-infection of the umbilical cord by a 
non-virulent organism is capable of producing panophthalmitis, 
and this without any general symptoms of septicaemia. Meningitis 
can, however, occur in infants from bacillus proteus, and this was 
a complication that was feared in this ca.se. 

The child is now three and a half months old, has remained in 
perfect health and is gaining weight steadily. No ill effects from 
the streptomycin treatment are apparent. 

Summary 

A case of panophthalmitis in a premature child' following umbili- 
cal cord infection by bacillus proteus is described. .'\n account is 
given of tlie treatment with streptomycin which is considered to 
have overcome the inflammation in the uveal tissue. 

I am grateful to Dr. Ninian Falkiner, Master of The Rotunda, 
and Dr. R. Collis, Paedrialician to the hospital, for their advice 
and permission to publish this case. To Dr. Hinkston’s invalu- 
able assistance, and to Sister Moran who looked after the case I 
am greatly indebted. I am much obliged to Miss Thompson for 
her fine photographs, and to Dr. McCrea who kindly carried out 
the pathological examination. 


ON MENINGEAL REACTIONS IN SYMPATHETIC 
OPHTHALMITIS* 

BV 

\ 

L. CORCELLE 

AGEN, FRANCE 

In 1934 1 I showed for the first time that -meningeal reactions 
occurred in the course of sympathetic ophthalmitis, of which the 
interest is such as to warrant fresh emphasis. Before my/ paper 
appeared we had recognised the extra-ocular complications of 
sympathetic ophthalmitis, but their 'frequency was not very great 
and their description so very changeable that they were considered - 
to be of secondary importance by most authors. However, Coppez, 
in his article on sympathetic ophthalmitis in the last Traite 
d'ophtaJmologie francais, gave them a few lines and cast doubts on 

* Received for publication. January, 1947. 
t Contribution a I’etude de i’ophtalniie sympathique. \L. Corcelle, These,' 
Bordeaux, 1939. 
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their nature. However, deafness, studied by Garrigou, Snellen, 
Rognian, de Wecker, Peters, Patr}--, Blatschech, Komoto, True, 
Serege, Sgrosso, and Calogero, was well understood. The import- 
ance of this complication, it is true, is variable and has escaped 
those authors who only studied the pathology of the disease. It 
should be remembered because one must suppose that the cause — 
allergy or infection — is susceptible of overrunning the framework of 
ocular pathology. On the other hand several verj' troublesome 
neurological complications have been obser\'ed. 

Risley, Galezowski, Deutschmann and Mooren have reported the 
occurrence of convulsions. Delirium has been noted (Deutschmann, 
Terson, Serege). 

Colin and Duthil have published a case of severe sympathetic 
ophthalmitis with a spinal syndrome, pains and fibrillar}’ contractions. 
The word meningitis has rarely been used. Renard, alone, has 
suggested it. 

Snellen and Serege have published obser^-ations where they use 
the term meningitis, but they did not e.\amine the cerebro-spinal 
fluid of their patients. 

Also my own observations were the first to allow of the affirmation 
of a meningeal reaction in sympathetic ophthalmitis. They appear 
to have received confirmation since their publication and it is 
actually possible to draw up a balance sheet of the new knowledge 
they represent and the importance of which can no longer be 
neglected. 

Here is an account of three particularly typical cases to establish 
the good foundation of their existence. 

Case 1. A Spanish workman, aged 63 years, sustained an accident 
at his work on January 28, 1933. A block of wood struck him in 
the region of the right -orbit. He immediately complained of great 
pain and that he could not see with the damaged eye. 

Examination showed : R.E. large hyphaema, dilated immobile 
pupil, lens luxated into the anterior chamber, no wound of the eye. 
T. — TO. V. =P.L. L. eye, normal. 

General examination disclosed renal insufficiency. Blood exam- 
ination, normal. Negative serological tests for syphilis. 

. February 1, 1933. The lens was extracted by Snellen’s scoop : 
slight loss of vitreous. The after-course was not satisfactory. The 
operation wound did not heal well ; a prolapse of iris persisted in 
the upper part of the wound, pericorneal injection was very intense. 

Februar}’ 2. Hypopyon. The blind inflamed eye was enucleated 
on March 4, 1933, that is 33 days after the accident and 31 after 
the lens extraction. 

Three days later the patient complained of diminution of sight in 
the left eye. Vision was now 1/20. Grey exudate showed in the 
pupil and seclusion was practically total. Tension was normal. 
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At the same time the patient complained of a feeling of jassitude 
and some shivering fits. He had no rise of- temperature. The 
sympathetic iritis progressed in spite of all treatment. 

March 22. An iridectomj'. was performed but the gap was soon 
closed by e.xudation. The tension was subnormal. The patient 
became deaf and complained of headache; Neurological examination 
was entirely negative and in particular he showed no sign of 
meningitis. Lumbar puncture was performed on April 1, i.e., 24 
hours after the onset, of sympathetic uveitis, and .gave the following 
results. 

Cytology, 17,512 (lymphocytes). 

Benzoin colloidal, normal. Albumen, 0;30 ; glucose, -0:75 : 

-chlorides, 7'40. 

Twelve days later a fresh examination showed : 

Cytolog}^ 4,654 elements. Albumen, 0:30: glucose, 0-78; 

bhlorides, 7:30. ' 

On April 28, the vision was totally abolished, the e 3 -e was 
atrophied and the patient attempted to commit suicide. 

Microscopical e.xamination of the enucleated eye showed nodular 
leucocytic infiltration in the operation wound forming the “inocula- 
tion chancre " described by Redslob. 

Case II. A man, aged 28 years, was wounded in the left eye on' 
November 4, 1938, by a splinter of metal which perforated the front 
part of the eye. , 

On examination, there was- a perforating scleral wound at 
“3 o’clock.” In the wound was a small uveal prolapse and a bead 
of vitreous. Large hyphaema present. L.V.=0. Right eye, 
normal, V, 10/10. 

On admission the uveal prolapse was cut off and the ''wound 
covered with a conjunctival flap. The after -course was normal, yet 
the eye remained blind. On January 4, 1939, it was decided to 
remove it, as signs of sympathetic irritation were apparent. 

- On January 15 the patient complained of limitation of sight in 
the right e 3 '^e. Vision was found to be 8/10. Very intense peri- 
corneal injection was present with precipitation on the posterior 
corneal surface, with posterior S 3 mechiae. 

Januar 3 ^ 30. All signs increased in intensity. Vision, I/JQ-, 
Neurological examination negative. Lumbar puncture gave the 
following results : 

Cytolog 3 ’, 63,3 13 'mphocytes : albumen, 0’50 ; glucose, 0'63 : 
chlorides, 7-50. \ . 

Visual acuity improved to 10/10 on April 11. The patient 
considered himself cured and went back to work. 

September 7, 1934. He presented- signs of ocular h 3 'pertonus. 
T. 4-50. This 3 'ielded to medical treatment. - Lumbar puncture 
gave normal figures. 
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Microscopical examination of the enucleated eve showed the 
anatomical lesions of “chancre of inoculation.” 

Case III. A man of 67 years of age, a healthy looking farm 
labourer was e.xamined for the first time on June 27, 19-16. He 
said that at the age of ten years he had sustained a perforating 
wound of the left eye. Ko surgical treatment had been undertaken 
and the globe retained merely poor perception of light. Four 
months before his visit to me he had received a fresh contusion of 
the left eye, but no perforation. Yet the globe became inflamed 
and painful and irido-ci'clitis lasted a month. When “ cured " 
perception of light was entirely absent. 

After 3 months visual troubles began to affect the fellow eye. 
There was slight photophobia with vision reduced to 1/20. 

Examination showed ; Left eye, divergent, shrunken stump. 
The cornea showed deep greyish infiltration, with a number of new 
vessels. 

The pupil was closed with old yellow exudate. There was 
complete seclusion with iris atrophy. 

Right eye. Pericorneal inflammation. Many small precipitates 
on Descemet’s membrane seen with the aid of the slit-lamp. Grey 
exudate rimmed the pupil and tied it down to the anterior lens 
capsule. The fundus was normal. 

General examination showed nothing in particular. The e.xamina- 
tion of the nen-ous sj’stem was wholly negative. Lumbar puncture 
performed June 29, 19-16, i.e., 7 days after the onset of illness of 
the right eye, gave the following results : 

“ Cellule de Nageotte” 16, el 6 mm. 3, Ij-mphocytes. Albumen, 
0'60 : glucose, 1-60: chlorides, 7-02. Khan and Meinicke reactions, 
negative. 

June 29, 19‘I6. Left eye enucleated. During the illness there 
was no fever. 

July 7, 1946. Eight days after enucleation a second lumbar 
puncture was done with the following results : 

“Cellule de Nageotte” 190, el mm. 3 (l 3 ’mphocytes). .Albumen, 
0:80: glucose, 0'90 : chlorides, 7-02. Blood sedimentation, 1 st 
hour, 21 mm. Second hour, 43 mm. “ Les Vernes resorcine : 17.” 

Between June 6 and .August 8 , 1946, the patient received 20 
intravenous injections of sodium salicylate, of bevitine and 10 injec- 
tions of staprol 3 'sat. The visual acuit 3 - was unaltered at the end 
of the treatment. 

A third lumbar puncture was made on the 30th 633 - of the 
disease and showed Cellule de Nageotte 32, el mm. 3. .Albumen, 
0'45 : glucose, 0-45 : chlorides 7-13. 

At the present time the pupillary exudates are absorbed. The 
patient declares himself satisfied that the sight ma}' be a little 
improved. 
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In the- last three months I have seen two other cases of 
sympathetic ophthalmitis, the notes of which are as yet incomplete 
but they present meningeal reactions of the same kind. These 
observations have been confirmed by several authors. 

In 1936 Espildora Luque found in 5 cases of sympathetic 
ophthalmitis a meningeal reaction traceable only through lumbar 
puncture. 

Ill the first case there were 120 cells, in the second, 92, in the 
third, 5, in the fourth, 4, and in the last 20, but this author has 
not stated at what particular time the lumbar punctures were 
performed. 

In 1945 Beauvieux and Bessidre published a note of a marked 
meningeal reaction with 543 lymphocytes. 

In 1946 Touland reported to the Academy of Medicine four cases 
with meningeal reactions. • 

Legroux published a case with meningeal reaction of 8:8 lympho- 
cytes on the 96th day of the disease. 


Clinical Description 

It is now possible to' sketch the - clinical picture of meningeal 
reactions in sympathetic ophthalmitis. 

At the start there are no neurological signs. Headaches of frontal 
type have been stressed in some cases. (Beauvieux and Bessiere^- 
Corcelle). 

Espildora Luque has described them and mentions the possibility 
of vomiting. He thinks that headaches are the rule in the lympho- 
cytic meningitis of sympathetic ophthalmitis. 

Redslob has emphasised their importance, but has not established 
a relation with the meningeal reaction. When the}’" exist they are- 
of frontal type and very severe. . 

In Beauvieux and Bessiere’s case they were occipital with 
exacerbation at night. They sometimes precede the onset of 
inflammation in the sympathising eye. 

Deafness is frequently noticed. It does not appear always to be 
linked to the existence of a meningeal reaction. In six cases I have 
observed it thrice. . - ' . . 

Vestibulary depression, which I have previously noticed, is to be 
found by systematic examination but it is inconstant. 

One has also to mention the existence of a rise of temperature 
(38°C.) of short duration. The first and third of my cases showed 
a brief rise of temperature with general lassitude. These symptoms- 
are inconstant and are not sufficient to warrant the existence of a 
meningeal reaction. Therefore the onset of ^lymphocytic meningitis- 
is indicated by lumbar puncture. This has been done in fixing t e 
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date of the appearance of clinical signs in the sympathising eye at 
the end of 24 days (Corcelle, 1); 15 days (Corcdle, 2) ; 7 days 
(Corcelle, 3) ; 10 days (Beauvieux and Bessiere) ; 96 days (Legroux). 

One can affirm after these first results that the meningeal reaction 
may perhaps be regarded as contemporaneous with the appearance 
of clinical signs in the sympathising eye. In my 3rd case it was 
166 elements on the 7th day, but by the 15th it had risen to 190 
elements. By the 30th day it was 32 elements at which time the 
clinical signs were greatly improved. This evolution is not always 
calculated on that of the anatomico-ocular lesions. In Beaudeux 
and Bessiere’s case it was massive (543 elements) but yet remained 
at 400 elements on the 74th day of the disease, when the affection 
seemed healed. The total number of lymphocytes in the C.S.F. 
appears proportional to the intensity of the afiection. Grave cases 
are accompanied by a marked reaction but one cannot base a 
prognosis on it.- However, in my first case I noted 174 elements 
and the patient became blind. In case 3 the meningeal reaction 
was 190 and the patient was cured. I have since seen a case in 
which the meningeal reaction • was 88 elements which ended in 
blindness. Also in the case of Espildora Luque the numbers 
reached were few (56 or 21 elements) but we do not know enough 
of the clinical course in this case. Enucleation does not by any 
means influence the lymphoc)dic meningitis. In three of my 
published cases e.xcision of the exciting eye was done when lumbar 
puncture- allowed the study of the C.S.F. - Conversely, excision 
could not be incriminated. In my third case the existence of 
lymphocytic meningitis had been proved before surgical intervention. 
Examination of the centrifugalised deposit is not the only interest- 
ing subject for study. Chemical examination offers particulars 
which I wish to emphasize. The albumen is usually normal, it can, 
however, rise proportionally to the numbers of Ij'mphocytes : 0-80 
for 190 elements and later 0:60 166 elements. On the other hand 
hyperglycosis in the C.S.F. is clearer. It was raised in m}‘ 3rd 
case to 1 gr. 80. In the other cases it remained at a lower figure. 

Serological reactions for syphilis vvere negative in my cases. 
Espildora Luque in his cases noted 3 positive reactions. 

Two points are of importance to be clear about in ending this 
description of the meningeal reactions in s}'mpathetic ophthalmitis. 
.Are these reactions constant and are they specific for sympathetic 
ophthalmitis ? 

The small number of published observations comprising an 
examination of the C.S.F. does not allow me to answer the first 
question in the affirmative. I know of a case where normal C.S.F. 
is mentioned, but the account dees not permit an}' indication of the 
day of the disease when the lumbar puncture was made. In all 
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the cases I have seen in ten years I have alwa)'s found a meningeal 
reaction. 

Espildora Luque has examined the C.S.F. of patients sufteririg 
from a penetrating wound of the eye without finding very important 
modifications of the fluid, except in one case where a reaction of 3 
elements existed and also a case of iridocyclitis of the damaged eye. 

. What is the meaning of this meningeal lymphocytosis ? One verj' 
interesting observation is that of Beauvieux and Bessidre for it 
comprises the existence of a retinal detachment, thus approximating 
sympathetic ophthalmitis to the s)’ndrome of Karada. Now we 
know that this latter syndrome is itself accompanied by meningeal 
reactions, so it is logical to make this approximation, already 
presented by other authors (Magitot). 

In a recent report devoted to uveitis of unknown origin-*^ we have 
proposed considering S 3 'mpathetic ophthalmitis as a l}'mphocytic 
uveo-meningitis. 

This would appear to be due to a filtering virus as 5 'etof unknown 
origin. The pathological theories, bacillar}’ or allergic should be 
re-examined in the light of this new semiology. We should not 
overlook so important a sign of other diseases due to a filterable 
virus such as herpes and zona which I call lymphocytic meningitis. 
In particular the bacillary theory appears untenable, the meningitis' 
perfectly curable and silence being far from the usual attacks of the 
Koch bacillus. 

The path of transmission of this agent of a probable virus nature , 
is itself illuminated by a new light. One should consider fhe~ 
infection as general (Fuchs, Muller, Marchesant, Filsenthal), and 
striking by way of the blood stream the particular!}; receptive 
tissues : uvea, meninges, internal ear. The way of the chiasma 
appears little less probable from the fact that lymphocytosis is so 
nearly contemporaneous with the lesions of the sympathising eye, 
which my first observations had not allowed me to establish. 

At the same time many points are still obscure in the study of - 
the meningeal reactions of sympathetic ophthalmitis in default of a 
sufficient number of examinations of the C.S.F. of patients. • 

It is with the object of arousing interest in these new examinations 
that this article has been written. 


* Les Uveites de cause Inconnue, Bessi^re et Corcelle. Soc. d'Ophtal, du Sud 
Oest^ Dec. 1946. 
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• CONJUNCTIVITIS DUE TO EXPOSURE TO 
* DIMETHYL-SULFATE^ 

BY 

H. J. Stern 

JEKl'SALEM 

A WORKER in a pharmaceutical laboratory presented himself com- 
plaining of bloodshot eyes which had existed for six days. He 
hardly felt any discomfort apart from an occasional slight itching; 
no lacrimation or secretion were present. 

On examination both eyes were found to be bloodshot, the bulbar 
conjunctiva being injected onU' in the area exposed to the air. 
Neither tiie palpebral conjunctiva nor the bulbar conjunctiva norm- 
ally covered by it showed anr- changes. The line of demarcation 
between the ht’peraemic and the normal bulbar conjunctiva was 
rather sharply defined. The cornea was normal. Apart from the 
h 3 ’peraemia, the slightly oedematous conjunctiva had a peculiar 
opaque aspect, the superficial vessels only being clearly visible. 
Especially on the slit-lamp this opaqueness of the bulbar conjunc- 
tiva was striking. 

A conjuncti%'a! smear did not show anj’ organisms. A drop of 
adrenalin solution 1 ; 1000 reduced the congestion considerablj- and 
the conjunctiva took the aspect of a opaline glass. 

The clinical picture — hyperaemia and infiltration of the exposed 
bulbar conjunctiva — together with the information as to the occupa- 
tion of the patient, suggested a chemical agent as the cause for the 
condition. This substance would probably be present in the atmos- 
phere in the form of a vapour or fume ; dust would be washed into 
the inferior forni.x and e.xert its irritating action there, \\hile the 
fornix rvas entirel)' normal. 

The patient had been engaged in work entailing the use of 
dimethjTsuIfate, a substance which is used to introduce the methr'l 
group into certain chemical compounds. 

Dimethyl-sulfate (CH 3)250*, is a colourless, heavy oil which has 
a boiling-point of ca. 188° C. Direct application to the skin 
produces a very intensive reaction, and its v'apours are knowm to 
have an irritativ’e effect on the mucous membranes. Prolonged 
exposure to it may cause serious nervous symptoms. 

The noxious effect of dimethyl-sulfate on the eyes has been 
subject to a number of publications at the beginning of this century, 

Weberi was the first to recognize its toxicity and published three 
cases : two were workers who had been exposed to dimethyl-sulfate 
fumes in the course of their work ; one of them died from lung 


* Received for publication, April 24, 1947. 
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complications.' The third one was a chemist who had upset a 
bottle of the substance on his clothes and had suffered severe burns. 
All three cases showed a violent conjunctivitis, the first one with 
necrotic patches on the palbebral conjunctiva. No corneal involve- 
ment was noted. Weber experimented on some animals and found 
that dimethyl-sulfate rubbed into the skin caused local burns and a 
mild irritation of the eyes due to the fumes. Inhalation of the fumes 
caused watering of the eyes after 10 minutes ; after 1^ hours the- 
conjunctiva was violently inflamed and the corneal tissue had 
become opaque. Ingestion of the substance did not cause any eye 
symptoms. 

Erdmann- published the case of a chemist who displayed a violent 
conjunctivitis after having been exposed to dimeth}-]-sulfate fumes. 
While other workers had remained -unaffected, he suffered from a 
marked reddening of the tarsal- conjunctiva and a violent injection 
and oedema of the bulbar conjunctiva. The cornea showed some fine, 
greyish opacities in the area of the lid aperture. After ,24 hours 
the cornea was opaque and the epithelium became detached in big 
vesicles. The condition receded slowl}’ and the cornea became 
entirely clear, but with the corneal loupe some fine opacities 
remained visible. 

The same author^ published some more cases all of which 
showed irritation of the tarsal and bulbar conjunctiva ; some of them, 
displayed also corneal complications. 

Adams and Cridland'* published another case of a chemist who. 
had started to complain of ocular symptoms some four hours after 
having been exposed to dimethyl-sulfate fumes and was still 
displaying irritable and watery eyes after three weeks when he was 
first seen. The ocular conjunctiva in the palpebral aperture was 
much injected and considerably oedematous. The palpebral conjunc- 
tiva was normal and the corneal epithelium "sound, but there were 
some keratic precipitates present in both eyes. The patient'suffered 
from a loss of taste and smell, and there was a doubtful contraction 
of the visual fields. The patient recovered entirely within three 
months. The authors assurfied the presence of an affection of the 
cranial nerves because of the neurological signs; 

The case published here resembles most the last one but seems 
to have been milder still as he presented neither the keratic precipi- 
tates nor the neurological complications of the previously quoted 
case. The patient was engaged in supervising a process in which 
dimethyl-sulfate is dropping slowdy into a container in which the 
substance to be meth5'lated is stirred electrically and develops a 
considerable temperature. The fumes of dimethyl-sulfate seem to 
have been responsible for the conjunctival irritation. The mildness 
of the symptoms and the fact that the patient did not connect his 
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eye condition with his occupation made the diagnosis difficuit. 
Only the peculiar localization of the conjunctival irritation in the 
area of the lid aperture made it possible. 

The patient was advised to stop working with dimethyl-sulfate, 
and the condition improved considerably. When he started after a 
few days to work with the substance the condition appeared 
again. Treatment with bland lotions and ointments failed to bring 
relief but bathing of the eyes with borax solution, which neutralizes 
the substance, improved the bloodshot appearance and itching of the 
eyes. Changing over to a different job brought about complete cure. 
It seems worth mentioning that, as in the case published by 
Adams and Cridland, other workers in the same laboratory who 
had previously done exactly the same job had ne^er been affected. 
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ANNOTATION 


Patron Saints of the Eyes 

An abridged reprint of the paper entitled as above, by Koch, 
is published in the Supplement to the Sight-Saving Review, 1944. 
The original was the author’s thesis for membership of the 
American Ophthalmological Society and appeared in Februaiy last 
year. Here is given 'the lore of some of those saints who, in 
the middle ages, were canonized for miracles in connexion 
with sight. These saints are four in number: St. Lucy, St. Odille, 
St. Clair and St. Augustine of Hippo. St. Lucy was a virgin 
martyr of Syracuse, born c. 283 A.D. Her name was invoked 
principally by those suffering from external diseases of the eye. 
The legend of St. Odille should be familiar to those who 
know the Ingoldsby Legends. In this paper she is said to have 
been born to Adalric, Duke of .Alsace and his wife. Odille was 
born blind c. 660 A.D. and narrowly escaped being put to death by 
her irate father. She is reputed to have recovered her sight during 
adolescence, became a nun and later the Abbess of a convent where 
she lived in the odour of sanctity for nearl}’ a century. Both 
St. Lucy and St. Odille are commemorated on the same day, 
December 13th. 

St. Clair, whose day is November 4, was a priest and martyr of 
the IXth centur}'. He is invoked, for the most part, by those in 
Northern France, in cases of ophthalmia. There are other Saint 
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Clairs also, as well as an Italian St. Clare of Assisi, in this case, a 
lady. 

St. Augustine was born A.D. 35-1. His day is on August 28 
according to the Roman Martyrology and June 15 in the Russian 
church. He seems to have been a vicious youth both in morals 
and in religion ; but he was converted and became Bishop of Hippo. 
A well documented paper full of interest. 


BOOK NOTICE 

Sensory Mechanisms of the Retina. With an Appendix on Electro- 
retinography. By Ragnar Granit, M.D., Director of the Nobel 
Institute for Neurophysiology, Professor of Neurophysiology, The 
Royal Caroline Institute, Stockholm. Geoffrey Cumberlege, Oxford 
University Press. 1947. 

An idea of the scope of this book will perhaps be best conveyed 
by a brief historical review (naming only protagonists) of the. 
discoveries of the physiological processes giving rise to visual 
phenomena. “ 

In 1876 Boll discovered visual purple, which was exhaustively 
investigated b}' KOhne from 1877-82. Its genesis and chemical 
properties were elucidated b)’ Wald (1934-39) and Lythgoe (1937-S). 
In 1903 Konig first estimated its absorption curve and pointed out 
its agreement with the scotopic luminositj* curve. Kiihne had 
already provt d that rhodopsin was contained only in the rods of the 
retitia, and that visual impulses were initiated by photochemical 
stimuli. 

In 1868 Schultze found that cones predominated in the retinae of 
diurnal, and rods in those of nocturnal animals ; and in 18“° 
Parinaud attributed night blindness to deficiency in the rod mech- 
anism. In 1904 von Kries brought forward a vast array of 
arguments in favour of the Duplicitj’ Theory that the rod mechanism 
is re-ponsible for vision at low intensities of light, and the cone 
mechanism for vision of higher intensities and for colour vision.^ 

Du Bois Reymond’s discovery of the “negative variation’ m 
nerves (and also the resting potential of the eye) in 1849 maj' be 
regarded as the starting point of electrophysiology, .''ince then 
overwhelming evidence lias accumulated that even if changes m 
electrical potential are not the actual cause of nerve impulses ^hey 
are a quantitatively accurate reflection of the actual cause. Holmgren 
(1865-82) and Dewar and McKendrick (1873-7), discovered the 
electroretinogram (ERG); and Gotch (1903-4), -with the capillary 
electrometer, obtained ihe fiist ERGs which embodied all t e 
features now known to us. Valve amplification has provided instru- 
ments fast enough to follow the rapid action potentials in the nerve 
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from an end organ. The retina was the first sense organ to be 
analysed by it (Chaffee, Bovie and Hampson, 1923). By it .•\drian 
in 1928 proved that every sense organ reacts to an adequate stimulus 
by discharging a series of brief action potentials of constant size 
through its nerve fibre. 

The ERG is a composite curve which integrates the complex 
electrical responses to stimulation in the retina. In this respect it 
differs from the comparatively simple responses in the optic nerve 
to the same stimulus. The typical ERG (Fig, 1) shows four chief 
alterations in the curve — a short negative change (a) ; a rapid 



Analysis of the E — electroretinogram at two intensities — upper: H ml., 
loxver: 0'14 ml . — dotted lines : PI, PII, and Pill. 

positive svave (6) ; a slow and gradual positive wave following the 
fall of b (c); and an off effect, a positive change (tf). The unexpected 
positive effect of the removal of the stimulus is itself evidence of the 
composite nature of the whole response. Granit has found two 
chief types of ERG ; the E-retinogram in mammals' (man, cat, dog,- 
rabbit, guinea-pig, rat, mouse) (Fig. 1) ; and the I-retinogram in 
amphibia, fish, reptiles and birds (Fig. 2). The former seem to 
show a' dominance of positive, excitatory, and the latter of negative, 
inhibitory components ; but the responses in each are complicated 
by the preponderent t\‘pe of retinal receptors (rods and cones), and 
the condition of adaptation. 

The anah’sis of the ERGs shows that a minimum of three com- 
ponents suffices to explain a large number of the results obtained 
from various forms and conditions of stimulation ; but it must be 
regarded as merely a first approximation. Einthoven and Jolly 
(1908) and Piper (1911) discussed three components, but Granit’s 
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anal 3 'sis (1933) is the most exhaustive and best established. 'His 
three component are PI, responsible for the c wave ; PII for the b 
wave — both positive responses; and PHI for the a wave, negative 
and inhibitor}’. 

Characteristics of the E-rctiua . — Ether successively eliminates PI. PII and 
PHI, .anoxia removes PII, leaving PI and Pill ; produces a negligible response at 
low and large at high intensities ; the latent period of PHI is identical with that of 
the a wave. PI diminishes or disappears on light adaptation, and PII can be 
isolated by decreasing the illumination in the scotopic eye. 



Analysis of the I — electroretinogram of the light adapted frog at ’’ on " 
and "off" — dotted lines : PII and Pill (there is no PI in the light 
adapted frog retina) ; EP : electronic potential ; N; nerve response: 
a, b, d : electroretinogram. 

Characteristics of the I -retina. — PI is very slow and large in scotopia, absent in 
photopia : Pill and d wave larger in photopia.' Adrenalin causes great increase in. 
the latent period and duration of the b wave ; it stimulates PI and increases the o 
wave. KCI in glucose eliminates Pi and PII ; the isolated PHI increases with in- 
creased intensity and prolonged exposure, and the optic nerve discharge is eliminated; 
the a wave is proved to be the commencement of PHI. Alcohol depresses PHI. so 
that It, after KCI, leaves a purely positive response. PH cannot be isolated, as in 
the E-retina. The large d wave of the photopic I-retina is due to diminution ol 
PHI plus re activation of PH. The initiation of both the b wave (PH) nnd •he “ 
.appear to be due to pre-excitatory (a wave) and post-excitatory inhibition. The 
process responsible for PHI does not penetrate the optic nerve ; hence the a wave is 
represented only by an inhibition ol impulses, and PH is alone responsible for the 
electronic potential in the nerve, ■, 

PI is chiefl}’, if not exclusively, localised in the rod pathways, 
.and mav’ originate in the rods. Thus, the c wave is absent from, 
pure cone eyes (turtle, tortoise, horned toad), and also in the frog 
with long wave-length stimulation. PHI is ontologically the oldest 
-component (Keeler, Sutcliffe and Chaffee, 1928), and may originate 
in the neuroepithelium. It is most marked in cone eyes, but its 
potential reflects the Purkinje shift, so that it is also a feature of the 
rod system (Therman, 1938). Its greater development in cone 
retinae indicates the influence of amacrine cells. (The cones in the 
.human retina are each supplied with a separate amacrine cell, Greeff, 
1900). Its latent period diminishes with increased area of 
■stimulated, suggesting that it is influenced bj’ interaction in the 
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retinal synapses (Adrian and Matthews, 1925), “The whole picture 
of the behaviour of PHI during and after illumination suggests a 
piling up of inhibition during stimulation followed by its sudden 
destruction at “off” resulting in a release of excitation (Granit). 
“The complications of the retinal response at “on ” and “off” are 
due to the intervention of pre- and post-excitatory inhibition, con- 
tinuously active processes which are of extreme importance to the 
visual act. The discovery of the part played by inhibition in the 
retinal response, particularly with regard to the “ off ” effect, is the 
most important contribution that has been made by the electro- 
ph 3 ’siological method to the studt' of vision as a whole” (Granit). 

PII is the most variable and complex response : “ it represents 
the .sum total of a number of processes with different latent periods 
and rates of appearance, and which produce different amounts of 
positive potential." Its reaction to chemical agents shows that it 
does not originate in the rods and cones. It probably represents the 
result of stimulating bipolar cells, as modified by their relationship 
to individual or grouped cells and cones, and their interaction with 
horizontal and amacrine cells. It is important to remember that 
some bipolar cells are connected to both rods and cones (Polyak, 
1942). PII is greatly reduced by light adaptation, so that the rods 
are more efficient generators of it than the cones. Yet the size of 
the b wave accuratelj’ follows the scotopic and photopic luminosity 
curves in the dark- and light-adapted eyes of the frog, which there- 
fore show the Purkinje shift (Granit and Wrede, 1937). 

The E-retina is dominated by rods, so that the b wave is reduced 
in photopia. Yet Pill is much better developed in the cone than 
in the rod pathway : thus in man short wave lengths produce a 
typical E- retinogram (6 wave with a small or no a wave) due to 
rods, whereas long wave lengths give a well marked a wave followed 
by a small b wave due to the cones (Adrian, 1945). 

The I- retina is dominated by cones. In it Pill is dominant in 
pure cone eyes, and there is very little adaptation, though the 
pigeon ERG, dominated by cones, showsthe Purkinje shift (Granit, 
1942). In the mixed I- retina the scotopic curve sho'.vs small a, 
good b, appreciable c, and small ci waves. Pill is characteristic of 
cone, PII of rod retinae. Pill is relativ'elj' greater than PII in all 
retinae in the photopic state. In other words the photopic eye is 
more inhibited than the scotopic. 

“ The dark adapted eye is highly sensitive and slow, like a ballist- 
ically recording galvanometer, integrating the total quantity of 
energj* reaching it. After adaptation, to light the retina is less sen- 
sitive, but verj' much faster and capable of differentiating between 
light and darkness much better than before ” (Granit). In the dark 
adapted retina the rods must in some way be capable of damping 
cone activit}', possibl}' b_v “ occlusion ” (Sherrington), the rods using 
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all available pathways and thereby excluding the cones. ' The rod 
system is a mechanism for integration, the cone system for 
differentiation (locus, changes in area and illurnination intensity, 
discrimination). The nature of the synaptic organisation is probably 
more important than the character of the receptor cells. 

Optic Nerve Responses. Hartline (1932) by microdissection on 
the retina and Granit (1939) by microelectrodes applied to the retina 
near the disc have succeeded in obtaining responses from single 
nerve fibres. These confirm the all-or-none law by giving discharges 
of equal size (unless the frequency at high intensity is such that 
each impulse falls within tlie refractory period of its predecessor). 
They also confirm the fact that increase of stimulus causes merely 
increased fnquenej’ of discharge. Prolonged stimulation leads to 
adaptation, with consequent diminution of frequency. 

Hartline found three types of response in the frog : {a) “'on ” 
fibres — initial burst of impulses, maintained discharge, no “off" effect 
(20 per cent.); (b) “ on-off ” fibres — responding only’ at “ on ”, and 
“off’ (50 per cent.); (c) “off” fibres — responding only at “off” 
(30 per cent.). In the rod retina of the guinea pig Granit (1942, 
1944) found 90, per cent, “on ” fibres and no trace of inhibition. 
They have maximal sensitivity at SOOfifi and a scotopic luminosity 
curve, increasing in the short wave-lengths on light adaptation, 
possibly due to transient orange. The maximum frequency was. 100 
per second. The cat has only' about 20 per cent, “on” elements, 
but 80 per cent, “on-off.” The maximum frequency' may' reach 
400 per sec. The rod refma shows least sign of synaptic modifica- 
tion. The rods give rise to long trains of impulses at a low frequency', 
and follow changes of intensity within narrow limits. The cones 
provide a mechanism of differentiation capable of responding to a 
wide range of intensity' with variations -of both frequency and 
impulse pattern. This response occurs both at the onset and at the 
cessation of illumination, so that the slightest change in the stimulus 
situation is translated into a new type of message to the brain. ■ 

Colour Vision. The microelectric technique has fully' confirmed 
the identity of the scotopic sensitivity and the visual purple absorp- 
tion curve, with its maximum at 500fJ.fi, in a very' diverse collection 
animals (frogs, cats, rats, guinea pig). The pJiotopic cun^e of retinae 
with enough cones corresponds with the photopic luminosity curve 
with its maximum at 560fifi. Granit calls these the scotopic and 
photopic doniinator curves respectively'. 

In the light adapted eye some elements give sensitivity curves 
differing from the dominator curve in that they have different 
maxima and show humps on the curves. Exhaustive investigation 
has shown that these can be analy'sed into a finite number of curves 
modulator curves — which together make up the dominator curve for 
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the animal. Such modulator curves are shown in Fig. 3. Fig. 4 
shows]the theoretical s 3 -nthesis of the human photopic luminositj- 
curve. 



.450 JOO .550 .600 650 ^ 


Fig. 3. 

Modulator curves. Dots: rats: brokett lines : guinea pig ; continuous 
lines : frog ; o-o : snake. 



Fig. 4. 


Synthesis of human photopic luminosity curve. D, luminosity cun-e ; 

B, G. R. blue, green, and red fundamental sensation curves, the latter 
made up of two modulator curves. My and Mr. 

The dominator — modulator theory shows that the scotopic and 
photopic curves are indeed true luminosit}' cuiwes, i.e., they represent 
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brightness differences. Both dominator reactions cover too large a 
part of the visible spectrum to give the higher centres any cue for 
colour discrimination. The modulator mechanisms are activated by 
light from specific central regions (440 — 470/i/4, 520 — 540/i/u, and 
5S0 — 600 u/jl), and thus give the higher centres their cues for colour 
sensations. In this respect the3' strongly Support the trichromatic 
theory. On the other hand, the units of colour reception are much 
narrower modulator curves than the three fundamental -sensation 
curves, which represent gross averages. Nature uses at least 6 or 7 
colour mechanisms (2 red, 2 blue, and 2 or 3 green). The 
dominator — modulator theorj’ affords e.xplanations of facts which 
are not easilj’ reconciled with Young's theor)', e.g,, desaturation of 
the brightest parts of the spectrum, reduction of brightness on 
adaptation to coloured lights, summation of luminosities when two 
colours are mixed, the luminosit}' curve of deuteranopes, etc. 

Hitherto our knowledge of visual phenomena has been .due almost 
entirel}' to the psychological impressions derived from various forms 
and conditions of light stimuli. These gave little -or no clue to the 
fundamental physiological processes involved or to their sites in the 
pathways from eye to brain. The first fundamental physiological 
fact was the discover}’ of visual purple and the photocheinical 
nature of the effective stimuli. This led to the discover)’ of the 
identity of the scotopic luminosity curve with the absorption cuiwe 
of visual purple and the r61e of the rods. 

Granit’s great contribution to the physiology of vision is the 
revelation of the processes in the retina and optic nerve underlying 
not only scotopic but also photopic vision. He has shown that the 
electroretinogram is the only measurable index of what takes place 
in the retina in response to changes in illumination. He has further 
elucidated the enormous importance of the synapses in the retina m 
vboth the scotopic and photopic pathways, which as elsewhere inay 
be of a chemical nature. It must be a matter of satisfaction to him, 
as a disciple of Sherrington, to have been able to bring forward so 
much evidence of summation, facilitation, inhibition, occlusion, and 
so on in the retina, thus confirming physiologically its nature as a 
part of the central nervous system. His researches are of out- 
standing value not only to physiological optics but also to neurology 
in general. 

As already mentioned his work necessitates modification of the 
trichromatic theory. The same applies to the duplicity theory. 
The “ ideal ” rod, to use his term, still survives as the scotopic 
receptor : but there are probably cone-like rods which are light 
resistant and are capable of mediating responses in the photopic 
state, probably by means of a modified visual purple. 

It has always been difficult to understarid how' the relatively 
simple impulses of the optic nerve can convey to the brain the 
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qualitative differences of vision, and it has been customarj’ to refer 
these to “ higher centres.” But, as Granit sa 3 ’s, “ whatever the 
sensation under consideration, whether flicker, colour, or brightness, 
the higher centres are no magicians capable of taking rabbits out of 
an empty hat.” The complex fundamentals have been proved to 
have' their origin in the retina. Difterencesof frequency and pattern 
provide qualitative differences in the optic nerve impulses : and it 
may be that, since there is a difference between the action potentials 
of fibres of different diameter (Gasser and Erlanger, 1924), the 
modulator paths may be made up of fibres of fixed size. 

J.H.P. 


CORRESPONDENCE 


MYOPIA AND PSEUDO-MYOPIA 


To the Editors of The British Journal of Ophthalmology, 

■ Dear Sirs, — I apologize for not ha\’ing answered Mr. F. S. 
Lavery’s letter in the February' number of the Brit. Jl. Ophthal. 
before. 

The boy he mentions had appealed and was re-examined, and 
was rejected a second time before I saw him. I fear that he has 
misunderstood me, for I did not wish to imply that it would be in 
the bo)'’s interest that he should be accepted now. I agree that it 
is possible that he may later become myopic, but I merely quoted 
his case as the starting point of my' interest in this condition. 

Personally, I consider that it is wiser for such cases to wait, and' 
if, when they have reached the suitable age, their vision, etc., is 
satisfactory', they should aA-ail themselves of the ” Public Schools 
entry' facilities. 


3. SELBORKE ROAD. 
HOVE 3, SUSSEX. 
April 24, 1947. 


Yours faithfully', 

J. P. Spen’Cer Walker. 
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Contact Lens Society ^ scientific meeting of the Contact Lens 
Society was held on April 21, at 65, Brook 
Street, with Professor Ida Mann in the chair. About 160 members 
were present. A discussion on the training of contact lens 
practitioners was opened by Mr. Williamson-Noble, followed 
by Mr. K, Clifford Hall, F.S.Af.C., Mr. Frank Dickinson, F.B.O.A. 
(Hons.), and Mr. D. W. A. Mitchell, F.B.O.A. (Hons.), F.S.M.C., 
D.Orth. Others who contributed to the discussion were Messrs. 
G. D. McKellen, Professor Ida Mann, C. L. G. Jenkin, Dr. Minton, 
A. E. Hogg, L. Crawford, R. A. Jones, and A. J. Forknall. 

A vote of thanks to the speakers was proposed by Mr. L. Ever.shed 
Martin and seconded by Mr. C. L. G. Jenkin. 

During the course of the evening three films were shown : Mr. 
Davis Keeler’s which showed particularly the manufacturing side; 
the Feinbloom film which had just been flown from the United 
States and was shown in this countrv for the first time ; and the 
London Refraction Hospital film. 

* ** • * 


Ophthalmolop In PROFESSOR H. Weve, of Utrecht, is in 
Johannesburg at the time of writing. He will 
lecture before the Ophlhalmological Society of South Africa and 
will also visit Cape Town and Durban. 

Dr. J. Graham Scott, late of Glasgow, has started practice in 
Johannesburg and has been appointed Part-time Ophthalmologist 
to the Mine.s Benefit Society. Basil Graves has tilso been in South 
Africa and is now at George, Cape Province. 

« « « » 

Corrigendum Dr. p. H. Beattie’S appointment, noted on 
p. 320, should have read Assistant Ophthalmic Surgeon. 
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CUTLER’S 

TWO IMPLANTATION SETS 

The illustrations depict the' two new plastic 
implants devised by Dr. Norman, L. Cutler of 
Willmington, Delaware, for use after enucleation 
to impart maximum movement to the 
prosthesis. These on the left depict the 
original “Basket" implant and accessories, 
those on the right the later “Ball & Bing” 
implant, which provides a positive 
mechanical contact between tne implant 
and the prosthesis. 

A. Shews the “ Basket ” im- 
plant, B. the button used to 
maintain the depression 
during healing, C. the re- 
tainer-shell placed inside the 
lids to keep the implant 
centred and prevent pro- 
lampse of the conjunctiva, 

D.thc retainer used after the 
removal of B., and E. the 
final prosthesis, which. In 
structure is similar to D., but 
made to fit the depression 
after the shrinkage of the 
tissue has taken place. 

F. Illustrate: the newer 
"Ball” implant shewing the 
ring to which the rectus 
muscles are attached. 

G. shews the implant with 
the pin removed for imbedd- 
ing in the final prosthesis 

H. 
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Prices : — 

"BASKET” Implant A £t - 2 - 6 
C 6/9 

E Hospital patients £10- 10-0 
Private patients from £21-0-0 
F. G. H. " BALL & RING " Implant £6- 10-0 

A suitable set of Sutures. Black, Red and Green, 
with an Atromatic needle at each end. steriliied 
in sealed tube 12/6 per sec. 


B 3/6 
D 6/9 


■ i heodop^e: 
HAMBLIN 112 

DISPENSING OPTICIANS 

15WIGMORE STREET. 
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COMMUNICATIONS 


FAMILIAL CATARACT WITH EXTENSIVE 
PEDIGREE CHART* I 

, BY 

1. Lloyd Johnstone 

WORCESTER 

The purpose of this paper is to present an interesting and hitherto 
unreported genealogy of familial cataract, to describe the biomicro- 
scopic features of the cataract and to discuss a few published papers 
in comparison with the case herein reported. The cataract is not 
present at birth but has been observed as early as six years and may 
be as late as thirty, forty or even fifty years of age in showing itself 
by causing serious loss of vision. Cases of early and late develop- 
ment co-exist so that it is impossible to say that the cataract shows 
the characteristic of anticipation. Its features are so characteristic 
that a member of the family possessing the cataract ma\' be identi- 
fied with certainty on examination of the e^-es. 

’ A paper'read before the Midland Ophtbalmological Society at Dudley on .April 
6, 1945, with a few subsequent additions. 

t Received for publication, Februarj- 4. 1947. 
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or feather-like branches radiating from tlie centre, thus somewhat 
like concussion cataract, and (d) flakes and dots in white, yellow, 
green or blue, throughout the cortex but alwa3's separated from the 
anterior capsule b_v a sub-capsular ejear zone, the zone of disjunc- 
tion, (e) accentuation of the shagreen of the anterior capsule. The 
earliest signs observed so far are visible only with the slit-lamp. 



Fig. •}. 

October, 1935. The narrow beam appearance of the same case as 
Fig. 3. 

The posterior cortex gives a whitish reflex similar to, but less 
marked than, that found in the later stage. The difference is that 
no opacity can be detected by ophthalmoscopic examination. 

The illustrations. Figs. 2, 3 and 4, will amplify this brief 
description. 


Analysis of the pedigree 

Fig. 1 has been divided into two parts, A and B, partly because 
the connection between the two families has not been established,^ 
and partly for convenience. Part A consists of 73 perso_ns, 3b 
male and 37 female. Of the 73 there are 23 affected, 13 male and ' 
10 female. Part B includes 58 persons, 28 male and 28 female, 
while the sex of two has not been ascertained. Of the 58, the 
number known to be affected is 17 (6 male, 11 female). 




Fig. 2 (A.III. 14). 

October 1933. The cataract is well advanced. The 
small picture shows the appearance by distant direct 
ophthalmoscopy. The larger one shows a composite 
slit-lamp appearance The denser large opacities are 
posterior and curved like a saucer The dots are 
scattered throughout the lens cortex. 





Fig. 3 (A.IV. 17). 

October. 1935. This cataract is much less advanced 
than that in Fig. 2. The central opacity is in the 
deepest layers of lens cortex, in the position shown 
by the interrupted white line in Fig. 4. The radiating 
spokes are at the same depth. 




I'lo. 5. (A. 111. 16). 

October. 1935. A peculiar pitted appearance of the central 
area of the retina. The round marks appear like depressions 
and have no resemblance to colloid or other forms of 
deiteneration. 



Fig. 6. 

The same eye as Fig. 5, but the drawing was made in June, 
1945, when the appearance was that of “ Doyne's honey- 
comb choroiditis." 
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The affected persons in Part A are 31-5 per cent, of the total, 
in Part B 29-3 per cent. In Part A there is a slight preponderance 
of males among the affected members; in Part B the affected 
females are nearly twice as numerous as affected males. There is , 
no particular significance in these relative figures. What is signi- 
ficant is that inheritance is through either sex and through affected 
members onlv. It is therefore a Mendelian dominant characteristic. 
Forty-one members of the family have been examined by the 
writer, the majorit}* in the years 1935 and 1936. Several have been 
seen periodically during the last ten years and a number of these 
have had one or both cataracts removed during that time. 

The members of the family maj' now be dealt with seriatim, 
beginning with Part A. 

A. I. 1-3. Michael and Joseph Elwell were known to have had 
cataracts removed. , Sarah (Elwell) Hedges knew that it was here- 
ditary. She also had her cataracts removed. She was born in 
1815 and died in 1892 and is well remembered by her living grand- 
children. 

II. 1 and III. 1, 2. , Charles. Had operation. Migrated to 
America. Whether his t^vo children were affected and whether 
they have children is not known at present. 

II. 2 and III. 3, 4. Martha — ^unaffected and her children un- 
affected so far as symptoms go (not examined). 

II. 3. Marj'. Unmarried. Cataracts removed. 

II. 4 and III. 5, 6. Unaffected and living in America. 

II. 5. Phoebe Attwood (nee Hedges). Cataracts removed. AVas 
perturbed because her children were affected. Some remained 
single for that reason. Of her ten children eight are, affected. 

II. 6. David. Died nearly 70 years of age. His doctor said he 
had cataract but he did not have an operation. Possiblv his was 
senile cataract. None of his children or grand-children is known 
to be affected. Five have been examined by the writer. 

II. 7. Harry. Not affected, nor are his son or two grandsons 
(not examined). 

II. 8. and III. 24. Unaffected and living in'.-Vmerica (Rhode 
Island). 

II. 9. Sarah. Unaffected. Did not marrj'. 

III. 7. Harrj' Attwood. Operated. All his five children 
affected. The two youngest have the earliest signs yet observed, 
visible onl}- with slit-lamp. 

III. S. Jessie. Unaffected and her children unaffected. 

III. 9. , Clara. Unmarried. Giddiness on wearing cataract 
glass after operation. Difficult}- disappeared after gaU bladder 
operation. 
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IlI.J-1. Sidney. Oper.ilion bv (i. F. Haycraft J03G. Was able 
to work till the cataracts were far advanced (Fig. 2), 

III. IG. Ada. L'ninarricd. L’nalTected. Had a very unusual 
fundus abnormality. In 193") the central area of the retina had 
the appearance of numerous small round depressions as if it had 
been struck by pellets from a shot gun, or they niay have been 
elevations like bubbles. The colour was that of normal retina. 
(Fig. 5). In April, 1915. the condition had quite altered. It is 
not unlike Dome’s familial honeycomb choroiditis (Fig. 6). 

IV’. 3. Frank, aged 32 years. Served in recent war but was 
discharged on account of failing vi.sion. Left cataract removed in 
1943. Right developed rapidly and was r^oved in 1945. 

IV. 4, 5. Florence and Miriam. No ophthalmoscopic sign of 
cataract but the posterior cortex reflects the slit-lamp beam as 
effectively as a developed opacity. The glow is white. 

1\’. 7. Not affected. Mas- blue sclerotics and hare lip. 

I\’. 10. Right cataract removed in 1944, left in 194G. 

IV’. 12. One cataract (? left), removed at Northampton 1942. 

IV. 13-15. V. 4, 5. All living at Newport, Mon. and not 
examined. 

IV. 17. George Attwood, aged 27 years. Affected. There has 
been but slight advance in his cataracts in the last ten years 
(Figs. 3 and 4). 

V. 2, 3. These two children developed maculo-cerebral 
degeneration and are the subjects of a previous report (Johnstone, 
1938). The elder died in February, 1943, aged 18 years. The 
younger died in December, 1945, aged 19 years. 

Part B 

B.I. 1. Benjamin Elwell, born 1807. Had one cataract removed 
and lost the eye. Refused operation on the other eye. His grand- 
son (III. 10), used to lead him about Sedgley streets.' His relation- 
ship to his contemporary Elwells (A. I. 1-3) has not been 
established, possibly cousins. 

II. 5. Elizabeth Williams (nee Elwell). Herself and five of 
her eleven children affected. 

III. 10. Benjamin Russell. Belongs to an unaffected branch. 
His knowledge of the family has been invaluable in the investiga- 
tion. He was interviewed in 1938. No attempt was made to chart 
the unaffected branch of the family any further than his genera- 
tion as the members were somewhat scattered, many of them' dead, 
and he knew of no cataract among them. 

III. 14, 1.5. Both affected and both died without issue. 

III. 16. IV. 1. Cataracts removed at Manchester. . 
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III, IS. Louisa Lowndes (nde Williams). Herself and four of 
her five children affected. 

IV. 4. Joseph Lowndes, aged 45 years. Left cataract extracted 
by Bernard Cridland in 1931, the right by the writer 1942.. Passed 
A.l for Army in 1916, obtained marksman’s proficiency at mus- 
ketry and went overseas in October, 1916. Became a mustard gas 
casualty on November 9, 1918, but no after-effects. His interest 
and co-operation have made the investigation of Part B of the 
family possible. He is still following eveiy^ available opportunity 
to extend his knowledge of the family. He is a skilled workman 
and foreman in the engineering trade and apparently was not 



Subjective appearance in the eyepiece of a microscope drawn by Joseph 
Lowndes (B.IV. 4). R. cataract, L. apbabia with some capsule 
remnants. A vitreous opacity is shown in the upper part of field. 
Drawn June, 1941, a year before right cataract extension. 


handicapped while using one aphakic eye during at least seven 
3 ’ears when the right cataract was developing. In 1941 he pre- 
pared a drawing showing the shadow of his right cataract seen 
subjectively when looking into a microscope (Fig. 7). With it 
is shown the shadow from capsule in his left eye and also a vitreous 
opacity. 

IV. 5. Beatrice. Both eyes operated on in 1918 by Bernard 
Cridland. 

IV, 6. May. Awaiting operation now. 

IV. 7. Harry, 'aged 39 years. Left extraction by Bernard 
Cridland about 1914, right by the writer in 1945. 

V. 2. Dennis, aged 19 years. Both cataracts extracted by the 
writer.. 

V. 5. Gordon Stones. 1937 (aged 9 years) no sign of cataract. 
1945 early signs present with posterior refle.x and a few flakes. 
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V. G. Graham, aged G years. Examined January, 1945. Left 
cataract with feathery posterior pattern and many scattered dots.' 
Right less advanced. 

V. 7. Vivienc (born March 15, 1943). No obvious opacity. 
Examined without mydriatic and without slit-lamp. 


Taijle I, 



Date of { 
Test 

Scrum 

Calcium 

Serum 

Cholesterol 

Serum 

Phosphorus 


■ 


Normal 

1 

9-11 

1 

100-200 

2-4 

5-S . 

3^5 

,l-2'5^ 

A III 9 

Sept. 1946 

8‘1 

227 

— 

— 

— 

— 

A IV 3 

Sept. 1945 

lO'O 

not done 

1 / 

not done 

/•96 

5‘67 

2'29 

A IV 10 

.'\ug. 1946 

7’14 

262 

3‘9 

— 

— 

— 

A IV 17 

April 1946 

12'0 

80 

3’6 

S’46 

5 '86 

2’60 

BIV 7 

June 1945 

1 12*0 

1 

65 

3‘2 

7*30 

3‘41 

379 ■ 

B V 2 

April 1946 

12'0 

65 

3'6 

7’10 

5'67 

1-43 

A. L. 

Sept. 1946 

10'2 

174 

1 

27 

— ■ 

— 


E. G. 

July 1946 

ir4 

174 

1 

— 

— 

■ — 

I 


All figures are given in mg. per cent. 


In Table I the summary is given of all blood estimations so fat 
carried out. Tjiey have all been done in the last two years and the 
number is still small. The last two cases, A. L. and E. G., have 
familial cataract but do not live in the Dudley area and their, 
connection with the main pedigree has not been traced. Serum 
cholesterol varies considerably in the series — two are above, three 
below and two are within normal limits. In the case of calcium, 
four are above, two slightly below and tv'o within normal. The 
serum phosphorus and protein are normal in all the cases in which 
they were estimated. 

Discussion of some published papers 

In the first decade of this century, particularly from 1906 to 
1910, much interest was shown in the genetics of transmissible 
eye defects. Nettleship and Ogilvie (1906) published the pedigree 
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of the Coppock family of Headington Quarr}', Oxford. This 
family and cataract are widely known to ophthalmologists, having 
been discovered by Dovne in 1SS8 at the Oxford Eye Hospital. 
.Adams continued Doyne’s interest in the family so that few who 
have taken the course for the Oxford Diploma in Ophthalmology 
or attended the O.xford Congress, can fail to have some acquain- 
tance with the “ Coppock cataract,” or “ Doyne’s discoid cata- 
ract.” .Adams (1942) has brought the story up to date with a des- 
cription of the slit-lamp appearance. A point of minor interest in 
Nettleship and Ogilvie’s paper (1906) is that the obtaining of the 
full genealogy of the Coppock famil)- was entrusted to the Vicar 
of Headington Quarry, Johnstone b}' name. Doyne’s discoid 
cataract is quite definitely congenital, the opacity involving some 
part of the lens nucleus and being present at birth. It is trans- 
mitted as a jMendelian dominant. 

Nettleship (1909) published seven more genealogies of cataract, 
one of which was congenital (Case 1, Everett), one was senile 
(Case 4), three were possibly familial (Case 2, Perrin), (Case 3, 
Tomes), (Case 6, Deasley), and two were very likely familial (Case 
•5, Hiblen), (Case 7, Oldfield). The same author (1912) published 
a further case of presenile cataract. 

Coming to more recent literature on the subject — ^Veil and 
Favoury (1930) present a case of probable Mendelian dominant 
inheritance. The pedigree is far from complete and the cataract 
is described as ‘‘ cataracte nucleo-corticale posterieure nummulaire 
aVec disques stratifies, entoures d’un halo poussiereux.” Like the 
subject of this paper, there is accentuation of the anterior capsule 
shagreen, some dots in the anterior cortex. and the main opacity 
is posterior, but there the similarit}- ends. The chief opacity is . 
from behind the foetal nucleus into the posterior cortex. It pre^nts 
a stratified structure in concentric lamellae, indented and fitting 
into one another, the whole resembling a piece of money centred 
on the axis of the lens. It is surrounded by a ring of dust-like 
opacity affecting the posterior capsule, the periphery of which 
is transparent. 

Weill and Nordmann (1930) have collected a series of six cases 
of endocrine disturbance vuth lens opacities. They divide them 
into two groups, (a) posterior saucer-shaped and (b) punctate and 
flocculent. In the first group there are three cases. Two are due 
to parathj'roid deficiency and agree with this condition. One is a 
severe case of diabetes, aged 38 years. There are fine dots and 
some red and green "crystals at the anterior surface of disjunction 
in addition to the posterior “ cataracte en soucoupe.” The descrip- 
tion suggests the picture of the cataract of this paper but the draw- 
ings are not like it at all. In group (b) two cases of mvotonic 
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d3'Stropliy present features rcsembling^ tlie present series more 
nearly. The third case has all the appearance of a lamellar cataract 
witli riders; serum calcium below normal, Chvostek’s sign positive 
and history' of convulsions at age two, 'I'hcre is nothing in the 
genealogj- of this present report to compare with- the endocrine 
disorders of tlie six cases abbve. 

I wo papers by Caughey (J933) and Souter (1933) deal with 
cataract in dystrophia mvotonica, • The cataract in these cases 
has much in common with the cataract in this paper but mj' cases 
Iiave no suggestion of muscular dvsiropliy or endocrine disorder. 
I'or a fuller appreciation of cataract in myotonic d^'strophy the 
reader is referred to the above papers and to articles bv Adie and 
Greenfield (1923) and Goulden (1928), cjuoted by these authors. 

1 lie purpose in referring to these cases from the literature is to 
draw attention to the points of similaritj’ between cataracts 
associated witli endocrine and metabolic disorders and my own 
cases witliout such disorders. When 'more is known about genetics 
and about endocrinology it may be tliis similaritj’ will be expli- 
cable. I* or the present there seems to me no alternative to the view 
that the cataract of this paper is an hereditary feature transmitted 
bj' an autosome. As such it is not a defect or degenerative tendency 
on the part of the lens or the endocrine glands, but a true inherited 
feature. It is not apparent at birth and so cannot be called con- 
genital, It w'ill resemble the affected parent later on if the infant 
has the autosome bearingothe characteristic. It may be compared 
with a distinctive type of nose, for example. At birth and in 
infancy the nose is like any other baby’s nose, but as the child 
grows up and approaches maturity the nose develops the parental 
type and the similarity’ is easily recognised. We may say it is a 
familial, an inherited characteristic, but not a congenital one. 

There is one more paper to which reference must be made. 
Hornback and De Garis (1933) give a pedigree made up of 59 
persons in four generations of whom 30 had cataract, 14 male 
and 16 female. The unusual feature is that two males in genera- 
tion II appear to have transmitted the cataract without themselves 
being affected. The authors rightly argue that the inheritance is 
an .autosomal one, and dominant. To explain how' an unaffected 
parent could have affected offspring they’’ postulate a dominant 
autosomal gene which is atypical in that it produces its effect 
(cataract) only under certain conditions. There seems one fatal 
weakness in their line of argument. They produce no evidence 
that the two males in question didn’t have cataract, beyond the fact 
that they were not operated on or left no history of faulty visionr 
Evidence of absence of cataract in the light of present day know- 
ledge could be accepted only after examination with the slit-lamp 
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and corneal microscope. . From my experience familial cataract may 
be present for many years without the affected person having any 
suspicion of it. The age at which it begins to interfere with 
normal work and activity depends upon whether a clear space 
remains in or very near the visual axis or not. Some cases have 
been able to go on working and reading till a marked degree of 
opacity is visible with the ophthalmoscope ; a few are in difficulty 
when the opacity is comparatively small but more obstructive to 
direct vision. The cataract is never so visible to the casual obser\'er 
as a mature senile cataract. A medical practitioner may well be 
excused for not being able to tell if the cataract is present in the 
early stages. Ophthalmic surgeons may miss the cause of failing 
vision in young people, as actually happened with two of the 
members of the family herein reported. In my opinion the view 
that some other factors, possibly nutritional or endocrine, predis- 
pose to the realisation of the hereditary characteristic (cataract) 
is not proven. The “ carriers ” may have had the defect. 

Further study of blood chemistry' and endocrine activity may 
throw important light on all forms of cataract including the senile 
variety. The case for straightforward inheritance may be streng- 
thened, or it may diminish and even disappear in the light of new 
knowledge in endocrinology and ^biochemistry. 

Summary 

An extensive new pedigree of familial cataract with Mendelian 
dominant method of inheritance is presented and the biomicro- 
scopic appearance of the cataract is described. The possibility 
of other causal factors is discussed with the help of a review of 
the relevant literature, and a small series of blood analyses is 
presented. 

Acknowledgments. I am indebted to the Wolverhampton Eye 
Infirmary for facilities to carry out the first year of the investiga- 
tion and to Mr. H. B. Salt, M.Sc., of the Pathological Service, 
Worcester Royal Infirmary, for the blood analyses, by kind per- 
mission of Dr. McMenemey. 
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A CASE OF RECURRENT APHTHOUS UVEITIS 
WITH ASSOCIATED ULCUS VULVAE 
ACUTUM (LIPSCHUTZ)* 


I»T 


A. Rugg-Gunn 


LOS'DOf! 


/'ri'Kr.Vi of this rare and interestincf disease have been des- 

tine ^’0 er a ^^ylety of names from time to time. Franceschetti 
•ivneii description as far back as 1772; occasional aises 
nn? . ibc end of the nineteenth century; but it is 

^ years or so tliat it has been definitely 

fni) ^ distinct .clinical entity, lypicnilv, the symptoms 

^'■ee niain groups: (1) periodically recurring uveitis; 
n'licfiiin'^ eruptions of various types, c.g., papular or papulo- 
nt.ci resembling tliat of secondary svphilis with 

erythema nodosum — tender, rose-pink 
mnrrhn ’e subcutaneous tissue, some of Avhich mav be hae- 
«:kin nn?'^’ ■ ^™osient subcutaneous nodules not involving the 

and nn with fever; (.3) aphtlious ulcers in the mouth 

nr]?i herpes, and, more rarely, the ulcus 
on thn I ^-'Pschiitz, In the male these aphthae develop 

Th^ scrotum, as well as in the mouth, 

decadf. persons of both sexes, usually in the 
number~of vo-irc slowly, by means of relapses, over a 

svndrnmA n ^ ^ °f symptoms constituting the 

Sle Z present af'the same time, and, as a 

attacked hZ- appear to develop rather late. Once 

remissions aZl' ^*^’i ^ steadil}- deteriorate and progress, wkh 

th^Ssease blindness.' One peculiarity of 

dS?rfoSon """" illustrated in the follow- 

evf to thZZ ’ alternating incidence of relapse from one 

eye to the other, suggesting an allergic mechanism. , 

Report of a -case 

CemrZ’MidH/n’ married, attended mv clinic at the 

cZXiJnl ff December 5, 1944, 

dayV duratfon Z" blurred vision in the left eye of three 
had bin evZctUT which were said to have been septic, 

smokes nor drTnZ n previously. The patient neither 

had lost weight recendt "" Z bad good health, but said that she - 
i__ffa ently. Her weight Avas then 7 st., 6 lbs. During 

Received .for publication. April 9, 1947, 
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her husband’s absence in the Army she had been employed as a 
clerk in a Government department. She is an only child. Her 
parents are alive and healthy, except that her mother is said to 
have a weak heart. There is no personal or family history of 
aphthae. R.V. = G/9; L.V. = G/3G partly. The condition of the 
left eve was a mild acute iritis; no posterior synechiae, but the 
pupif dilated unevenly under atropine; there was colloid in the 
A.C., but no K.P. The blood W.R. was negative. A few days 
later the left macula was oedematous and there appeared a small 
patch of cloudy exudate at the periphery below. There were now 
large particles and much colloid in the A.C. and two or three 
spots of fine K.P. 

By February G, 1945, the media were much clearer. On February 
20, however, the left vitreous was more hazy. There was no 
fresh K.P. but a circum-corneal flush was present for the first 
time and a new area of oedema just above the macula, with one 
small round haemorrhage. - Mantoux reaction one inch diameter. 
The vitreous gradually cleared, but was again turbid on March 
27. A report from the Ear, Nose and Throat Department said 
that there was no nasal obstruction or discharge; some chronic 
inflammation of both tonsils; X-rays of sinuses clear. 

During the next month, apart from the appearance of a pig- 
mented spot in the left macula, the eye continued to improve until 
April 17, when Cloquet’s canal became hazy. The fundal peri- 
phery, however, remained clear. The blood sedimentation rate 
was: 1st hour /14 mm. (normal 5-S); 2nd hour jZl mm. (normal 
8-14). She was examined by Dr. Joules and the chest X-rayed. 
A few adhesions were reported at both right and left bases and a 
calcified gland at the left hilum, but there was no evidence of 
pulmonar}' tuberculosis clinically or by X-ray. All the other 
systems were normal. 

Early in July the right eye became inflamed for the first time. 
R.V. had fallen to 6/24. The vitreous was dusty, with cells in the 
A.C., and a small area of diffuse choroiditis near the macula, 
which was not visible with red-free (u.v.) light. The vitreous haze 
already noted in the left eye was still there, also the spot of pig- 
ment at the macula. A fortnight later the right macular lesion was 
smaller, but there was an increased shimmering reflex in this area. 
Somewhat later, on July 31, the haze in the left vitreous greatly 
increased. The right vitreous began to improve, but the enhanced 
macular reflex remained. The left vitreous became gradually • 
more turbid. Several lesions could be seen in both fundi, but 
there was no more K.P. 

At this stage the patient was verj- ill and felt giddy. She com- 
plained of night sweats, and the chest and abdomen were X-rayed, 
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with negative resull.s. Cerebro-spinal fluid W-R. negative. Blood: 
Mb. (!.") per cent,; W'.H.C. jy,J0() per c.c. ; pol)'niorpli.s od per 
cent., lymidiocytes 'Ki jjer cent*. ; jnnnocytes o per cent. ; eosinophils 
•'f per cent.; basopiiils I per cent. Urine, acid; sp.gr. 1022; 
notliing abnornial frnind. Two teeth were e-Vtracted and this was 
followed by a rise in temperature, During the early part 

of September the evening 'I'° regularly rose to 100°, and during 
the latter half of the same month to lO'UF. .She was admitted to 
hospital on August 2;.} andttreated with sulphonamides. A total 
of dO grms. sul{)hame 2 athine and Bo grms. of sulphathiazole was 
administered without any elTcct. 

On October 1(1 the left eye sufTered another acute relapse. Micro- 
scopic examination of the cereljro-spinal fluid revealed a few 
leucocytes and occasional h 3 -aline casts. B.S.R. 12 mm. /1st hour. 
A fortnight later the media of the right eye, which had been 
steadily clearing, suddenly became dull. The right eye, however,' 
after this temporary lapse, again begad to clear, but a new lesion 
(choroidal — not visible with red-free light) appeared in the macular 
region of the left fundus. During November both eyes became 
noticeably clearer, until on December 11 the patient reported that 
the right eye had been inflamed and ” black ” for a week. This 
proved the most severe of the recurrences in the right eye. There 
were two spots of fresh K.P. and the media were very turbid. 
The disc was obscured by exudate and vitreous haze. A large grey 
area, apparently of exudate, was present in the region of the 
macula. Some new, minute spots were seen in the left macula. 
B.S.R. 8mm. /1st hour. The media of the right eye soon began 
to clear, but earlj' in January, 194G, the patient again developed 
temperature and complained of aching of the left upper jaw. Five 
teeth were extracted, happily without any local reaction or rise of 
temperature. 

Some time towards the end of November or beginning ol 
December, 1945, apparently about the time of the last severe 
relapse in the right eye, the patient had a rigor, which, she said, 
lasted on and off for three days, and was sufficiently severe to 
cause chattering of the teeth. Rigors recurred at intervals until 
April, 1946, altogether three or four. During these the ptient 
remained at home and was not seen by me or by any of the 
physicians. Towards the end of January, 1946, she was confined 
'to bed at home on account of pain in the left side of the chest. 
This was diagnosed as influenza. When she reported at my clinic 
on January 29 she was re-examined by a physician who found 
no evidence of pleurisy. Her temperature during this period was 
said to have risen to 102°F. "^his illness ended with a recurrence, 
accompanied by circum-corneal injection, in t,he left eye. B.S.R- 
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25 mm. /1st hour, 'VVlien I saw her on February 20 the rnedia 
of both eyes, particularly the right, were clearing. R.V.<C/00; 
L.V.=6/G0. 

On this date (February 20, 1940) the patient reported for the 
first time a small vulval sore, situated on the left labium, whicti 



O 

Fig. 1. 


This chart, although taken in January, 1947, is representative of a series 
taken of the right eye during 1946. The object vras a 3nim. white disk. 

It represents the peripheral limits of the field only, as it was found 
impossible to plot the irregular distribution of patches and gradients of 
vision and blindness which constitute the actual field. 

was painful for five days but was now healed. At the same time 
there were small ulcers in the mouth. There were three or four 
of these, one on the left edge of the tongue and the others inside 
the cheek and inside the lower lip. The ulcers were roughly oval 
in shape, clean, shallow, and with sharpl}- defined edges, approxi- 
mately 2-5 mm. in length. A fortnight later the patient had a 
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severe uierinc liaemorrliage with clots anti was pale but not 
collapsed. She was readmitted to hospital under a gynaecologist. 

On e,\'amination no pelvic inflammation was found. By this 
time the patient’s hu.sband had been demobilised, but the patient 
denied the possibility of pregnancy and miscarriage. Subse- 
quent event.s, however, suggest that this was the e.xplanation. 
1 here was no vulval ulceration at this time, but the gynaecologist 
reported a “ peculiar condition of the vaginal mucosa.” The 
vagina was granular and tender, and the mucosa of the vault hard, 
rough and irregular. B.vS.R. lo mm. /1st hour. After a few days 
in hospital she was discharged. 

She was readmitted on April 3 for further investigation. She 
now complained of tiredness, night sweats, loss of weight, and a 
recurrence in the right eye. There had been a recent rigor. The 
right eye had one posterior .synechia and the vitreous was very 
turbid, f hroughout her stay the evening temperature was 99°-2. 
I he right tonsillar gland was slightiv enlarged, but the tonsils 
were small and were reported normal. Clinical examination of the 
chest and X-ray examination negative. Hb. 100 per cent.; W.B.C. 
9,800; reds 4,250,000; platelets 425,000 appro.x; bleeding-time two 
min.; clotting-time tliree min., 20 sec. A catheter specimen of 
urine showed occasiontil leucocytes and reds; no organisms in a 
Gram film, and culture sterile. Throat swab — no haemolytic strep- 
tococci. Serum failed to agglutinate Brucella abortus. There were 
31 units antistreptolysin ” O ” present per c.c., which is within 
normal limits. Mantoux 1 : 10,000-f . Capillary resistance test 
negative. A complete clinical examination was made with negative 
results, but five teeth were regarded as suspicious and were 
extracted. The socket of one of these was septic for some time 
after extraction. There was one small ulcer present on the tip 
of the tongue. 

On May 6, 1946, the left eye flared up again. The pupil did 
not dilate and there was )’ellowish discolouration of the iris, with 
much colloid in the A.C. and corneal epithelial oedema. The 
tension of the left e)’^e was soft. Owing to the corneal oedema 
and turbidity of the vitreous, the pupillary red reflex was poor, 
but a yellowish grc}^ mass could be detected in the upper nasal 
region of the posterior vitreous. The right eye had not changed; 
there were still rnassive vitreous opacities and also the lesion' at 
the macula already noted. For some weeks both eyes remained 
more or less m this condition, except that the red reflex improved 
somewhat m the left eye, although the mass in the vitreous was 
still present. 

The patient was admitted to the Western Ophthalmic Hospital 
on ju j . e 1 ' antoux reaction was over three inches in dia- 
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meter on the third day, and it was decided to give non-specific 
protein therapy. Two intra-muscuiar injections of milk (10 c.c. 
each) were followed by four intravenous TAB injections, the initial 
dose being 20 million B. Typhosus, 10 million B. Paratyph. A, and 
10 million B. Para B. The right eye cleared very considerably 
and even the left eye began to show a brighter red reflex surround- 
ing the exudation" in the vitreous. Tliis seemed to me the first 
response to treatment so far attained. Further, the fairly regular 
alternation of individual relapses, first in one eye, followed 
bv an improvement, .next in the other, had suggested 
to me for some time that there must be an allergic mechanism 
present, i.c., an attack in one eye sensitising the uvea of the other 
and inducing a recurrence, which in turn became the excitor, and 
so on, in cyclic fashion. As I still suspected an underlying tuber- 
culous infection I decided to attempt desensitisation by means of 
tuberculin injections. Accordingly, the patient was given weekly 
subcutaneous injections of old tuberculin, beginning with 
1/1,000,000 mgrms., and %'eiT- slightly and gradually increasing 
the dose. The improvement continued in both* eyes. The right 
vitreous became very clear, apart from one or two moderately 
large opacities, and even the left seemed to be clearing satisfac- 
toril)'-, although the pupil remained irregular, the tension somcr 
what soft, and the A.C. shallow. The patient’s general health 
had improved. The B.P. registered 120/60. About this time 
the patient announced that she was pregnant and this was con- 
firmed by Mr. MaeVine. 

On October IG the patient reported that she had noticed vulval 
ulceration for the past two months, and Mr. MaeVine reported a 
small, rather painful ulcer situated on the left labium, for which 
he prescribed a 2 per cent, gentian violet paint. Within a month 
two ulcers developed at the same site and a contact ulcer, opposite 
the first, on the right side. -The contact ulcer, however, rapidly 
healed and has not recurred. The original ulcer of the left pair 
grew rapidly, and was indurated, with raised edges, and a base 
composed of a thin layer of firm, slightly nodular, pale granula- 
tions, covered by a thin, light-coloured film. Mr. MaeVine per- 
formed a biopsy, removing a w^edge through the base of the 
ulcer, and inserting four catgut sutures. Dr. W. Pagel reported 
on the section as follows; “ the ulcer goes fairly deep into the 
submucosa, its floor being formed almost completely by poly- 
morphs. There is no clue as to the aetiology in the section 
examined. In the periphery of the ulcer the "cells are chiefly 
lymphocytic : there are also some eosinophils and plasma cells 
We are preparing a Ziehl-Nielsen section but will not report unless 
acid-fast elements are found.” B,P. 136/70; B.S.R. 16 mm /1st 



402 


A. RuGn-(}i;NN' 


lioiir. Penicillin \v:is .'ulmini.ster('(l locally and systemically, a 
(otal of 735, ()()() units, with no response. Later, the vulval ulcer 
^yas treated with a concentrated solution of urea. At the same 
time small ulcers, some witli a sloughy base, appeared on the 
tongue and lips, especially on tlie right edge of the tongue. Culture 
from these yielded a few colonies of streptococcus viridans. 

Just before treatment with penicillin, a rhinological report des- 
cribed .some thickening of tlic lining membrane of both antra, 
particularly tlie left, and pronounced the frontal and posterior 
sinuses, and the posterior ethmoidal cells as normal. The hands 
were again examined by X-rays’ for cystic changes and were found 
normal. Analysis of the cerebrorSpinal fluid gave protein 20 
mgrms. per cent. ; no excess of globulin ; chlorides 720 mgrms. per 
cent.; W.B.C. 1 per cent, c.mm.; R.B.C. 250 per c.mm. The 
pressure was normal, and the Lange curve 0012110000. The W.R. 
was negative, and the complement fixation test (blood-serum) for 
gonorrhoea akso negative. 

It had now become clear that the diagnosis of this condition was 
the syndrome which is, perhaps, best described by the term re- 
current aphthous uveitis, and that the vulval ulcer was the ulcus 
vulvae aculuin of Lipscliutz. Both eyes were still fairly quiet, 
the vulval ulcer very painful, and the apththae in the mouth 
troublesome. On December 7, however, the left eye suddenly 
flared up and became quite blind. A necrotic, apparently encap- 
suled exudation occupied the w'hole of the posterior vitreous, gi'’* 
ing rise to the amaurotic cat’s eye reflex of Beer, and pressed 
forwards the lens, which remained clear, so that the A.C. w,ns 
nearly obliterated and the pupil semi-dilated and fixed. A large 
emergent conjunctival vessel developed on the temporal side in 
the position of the ciliary body. The right fundus, on examination 
with red-free (u.y.) light, showed pale spots and streaks in the 
macular area, evidence of early micro-cj'stic degeneration of the 
i^tina. The optic disc looked very yellow — the patient is a blonde. 
There was a moderate amount of aqueous flare in the right A.C. 
and a large amount in the left. The larger of the vulval ulcers 
showed signs of healing, forming a waist across its centre. A , 
further recurrence in the right eye was noted on February 24 and 
the media again became very turbid for some days. There were no 
ulcers m the mouth— the last was on February 18. Just before 

^ '^'sion with correction (0.5 cyl- 

axis 150°) = 6/30. 


At first the foetal presentation was a breech, but towards the 
end of pregnancy it corrected itself. Mr. MaeVine performed a 
Caesarian operation on March 6 and extracted a female child, 
weighing just over 5 lbs. but otherwise normal. During the night 



Ulcus vnlvae acutum of Lipschutz. When the drawing was made the 
ulcer had begun to heal. Its maximum dimensions were 23mm. by 
20mm. Jn the hgure the left thigh is flexed and abducted in order to 
e.xpose the ulcer fully. 
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of March 9 the patient had a severe rigor, accompanied by a tem- 
perature of 105°-2 F., and two more next day. Afterwards con- 
valescence proceeded normally and the patient was discharged 
from hospital on March 26. A very mild and transient relapse 
occurred in the right eye shortly after the last rigor, and on 
March 19 the left eye became painful, interfering with sleep for 
about three days. . On March IS both vulval ulcers had completely 
healed with a normal and perfectly healthy scar. The patient felt 
and appeared to be remarkably well. A curious and perhaps signifi- 
cant point in connection witli the vulval ulcers is that from first to 




Microscopic section of uicns vulvae acutum. Low power. Material . 
from biopsj’. Cell infiltration mainly lymphocytic but also with a good 
' many plasma cells. Vessels typical of granulation tissue. 

last, covering eight or nine months, there was no enlargement of 
the inguinal glands; Moreover, the second group of sj-mptoms 
characteristic of this syndrome, vh., skin lesions and eruptions, 
has been entirely absent. The patient has a fine, healthy skin, 
above the average, and at no time has there been a trace of papules, 
spots or other lesion. 


Comments 

I have given the history of this case in detail and at length, 
perhaps in too much detail and at too great length. Hut in describ- 
ing an obscure and apparently rare disease — one which, so far as 
1 know, has not been described before in British ophthalmological 
literature — with an unknown aetiology, it is impossible to foresee 
which of its manifestations will prove to be relevant in the light 
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I'lG. •?. 

The same as Fig. 3. Margin of the ulcer showing the epithclialized 
edge. . 

of fuller knowledge. During tlie long course of the disease my 
own attitude to its probable aetiology passed through three stages : 
(1) the focal sepsis phase; (2) the tuberculous phase; (3) the viral 
phase. The initial attack of iritis, which ushered in the disease, 
appeared then to be the ordinary iritis or iridocyclitis that is not 
uncommon in young adults. A history of tooth extraction a short 
time previously seemed to confirm this assumption, and further 
investigations were planned on this hypothesis, which was not 
shaken by finding a rather high blood sedimentation rate. Before. 


Fig. 


5. 



The same as Fig. 3. High power'. 
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long, however, the loss of weight, night sweats and pyrexia, asso- 
ciated with a pronounced Mantoux reaction and high B.S.R., 
especially after the second eye Had become involved, led me to 
suspect, even after clinical examination and X-rays of the chest had 
proved negative, an. occult tuberculous infection. As the disease 
progressed, the apparent alternation of attacks from one eye to the 
other, lent colour to this suspicion, as it is generally agreed that 
sensitisation, of tissues by tuberculous toxins explains some of its 
phenomena. The following table shows the dates of incidence 
from the beginning up to the time of writing : 


Table I 


1944 

1945 

i 

1946 

1947 

L. 2/12 

R. 

1 

20/2 i — 1 31/7 

i 

— ■ 5/7 ; - 

16/10 

30/10 

1 

! \ 

— i 29/1 — 

i « 

11/12 J 

j 

\ 

1 

i 7/12 j 

i 

24/2 

10/3 

19/3 


Altogether there have been fourteen attacks, eight in the left 
eye and six in the right. The series does not show exact 
alternation, but it is probably sufficiently close to conform with 
the theory of sensitisation. It may be remarked too that certain 
observers, e.g., Stahli (1922), Urbanek (1934), and Meller (1934), 
who have reported cases of this disease, have advocated a tuber- 
culous aetiology. 

For over a year there were no aphthae in the mouth, nor as far 
as I Jrnew, on the genitals. When buccal aphthae did appear, 
not sufficient attention was paid to them as the physician who was 
then in charge regarded them as dyspeptic ulcers. It must be 
remembered, also, that the teeth gave trouble on several occasions 
and some were extracted. This was a mistake of which I was not 
cognisant at the time, but, fortunately, there is no evidence that it 
provoked a focal reaction. The buccal ulcers, however, were at 
first more or less unconsciousl}' associated with the condition of the 
teeth. 

A remarkable feature of the relapses was their sudden onset and 
relatively short duration. Without an\- warning, as it were, an 
eye became affected acutely overnight, reaching its maximum 
intensity all at once, and then declining in a day or Uvo. This 
also must be regarded as compatible with an allergic reaction, and 
I think it must be accepted that allergy does play a part in the 
symptomatology of this disease, although, as Franceschetti 
remarks, of a secondary character. Hypopyon, a characteristic 
feature of early descriptions, apparentUr of a* transient character, 
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appearing and reappearing main' times in tlie course of a single 
day, was never present in tliis case. 

It was not until vulval ulcers appeared, some eighteen months 
after the initial attack in the left eye — apparently one or perhaps 
two vulval sores developed six months earlier, but .were hot 
reported by the patient until later — that the true nature of the 
condition became evident. The striking and very intractable 
ulcer, which developed on the labium majus, and proved absolutely 
resistant to every form of local treatment applied, was then recog- 
nised as identical with that described by Lipschiitz in 1913 under 
the name tilcus vnlvac aciilum. Complete indifference to treatment, 
indeed, is the predominant feature of this disease. At one time 
non-specific protein therapy seemed to produce a favourable result. 
The patient herself was convinced of this, but the explanation of 
the apparent improvement then observed may quite well be, and 
probably is, that on this occasion the treatment- coincided by 
chance with the beginning of a period of remission. 

While Weekers and Reginster, in their second paper (1938), 
were the first to stress the independent nature of this disease, the 
credit for its complete elucidation belongs, in the first place, m 
Touraine (1941) and to some extent to Dascalopoulos (1932) — 
I'uvehe rccldivante aphletisc — and, secondly, to Hulusi BSh^et 
(1937) and to Franceschetti and Valerio (1939), who first 
advocated the theory of a viral aetiology. In support of this theory 
Franceschetti, Valerio and Babel (1946) state that recurrent 
aphthous uveitis has some resemblance to periodic ophthalmia in 
horses, which, however, has not been certainly proved to be i 
viral infection, and also to bovine aphthous fever, which is caused 
by a known virus transmissible to man. 

It is not improbable that the pathogenic agents known as 
filtrable vira play a more important part in the causation of intra- 
ocular infections, e.g., sympathetic ophthalmitis, also a disease of 
the young, associated with injury and resistant to treatment, than 
is commonly supposed. Vira vary in size ; the largest are almost 
as big as the smallest bacteria; the smallest approach the size of 
large molecules. According to one school of thought the virus ’’s' ■ 
a living organism ; according to another it is an enzyme. Vira, 
ho^yever, exhibit the phenomenon of variation, which is a 
characteristic of living matter but not of enzymes. Essentially 
they are cell rather than body’^ infections, as they appear to lack 
the enzymes necessary for independent growth. This peculiarity 
may explain their immunity from the effect of drugs. ' In other 
words, they are intra-cellular parasites, and in many diseases 
“ inclusion bodies ” are seen in the infected cells, e.g., the 
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Guarneri bodies of smallpox; Negri bodies of rabies; Prowazek- 
Halberstaedter inclusions of trachoma, etc. They attack the cells 
of all three germinal layers, with the exception of muscle cells, 
and tend to infect young, healthy cells and young, healthy indivi- 
duals rather than old, unhealthy ones. Rivers has explained that 
the part played by injury in causing viral lesions is due to the 
presence of young cells participating in the process of repair. For 
the same reason, embryonic cells are the best nutrient medium for 
their cultivation. The viral diseases constitute a large group of 
diverse conditions, such as measles, poliomyelitis, yellow fever, 
coryza, Rous’ fowl sarcoma, etc. As a rule, one attack confers a 
life-long immunity, but influenza, the common cold, and herpes 
simplex are exceptions. The}- do not respond to sulphonamides, 
penicillin, or to any other known agent. Professor Behcet and his 
colleague Professor Braun, of the University of Istanbul, claim 
to have demonstrated inclusion bodies, or rather, the “ elementary 
bodies,” of which the cell inclusions are composed, in smears from 
the mouth and genital lesions of two cases. The smears were 
stained by the Giemsa and Herzeberg methods and formations 
resembling the elementary bodies of viral disease were found with 
each recurrence. Three patients, who also had aphthous ulcers of 
the mouth or genitals, were used as controls, and smears examined. 
B^get and Braun, however, failed to find these bodies in the 
material from the controls. When stained with Giemsa, the bodies 
are approximately the same size as Guarneri bodies, i.e., extremely 
small and round, reddish purple in colour, partly intra-cellular and 
parti}' extra-cellular. The same bodies were found after staining 
with Victoria-blue by the Herzeberg method. 

These findings were obser^'ed on three different occasions and 
experiments were devised to determine whether they were artefacts 
or not. For example, smears dried in air and treated with alcohol- 
ether in order to extract any lipoids present, then stained with 
Giemsa and Herzeberg, showed abundance of these bodies. Also 
when treated with 3 per cent, acetic acid solution for fifteen minutes 
and stained, the picture was the same. After treatment with 3 per 
cent, sodium hydroxide solution for fifteen minutes, however, these 
bodies were no longer found. Smears taken from the imlval ulcer 
in my case by Dr. J. D. A. Gray and examined by Dr. F. O. 
MacCallum of the Wellcome Bureau of Scientific Research, proved 
negative. It should be noted, however, that when these smears 
were taken the ulcer was healing rapidly and for the present the 
negative result must be regarded as inconclusive. 

Finally, attention should be drawn to one or two unusual 
features in my case. First, the fact of pregnancy. It is difficult 
even now to judge whether pregnancy and the metabolic changes 
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associated witli it aftectcd the course of the disease one way Or the 
other. It is true that about the sixth month of pregnancy the ieft 
eye suffered its most severe attack and became blind, and that for 
the greater part of the period the vulval ulcer, not only showed no 
signs of healing, but became gradually worse, yet the general 
impression in my mind was that on. the whole the effect was 
favourable. The ulcer began to heal during the last month or two 
of gestation and healed very rapidly after delivery. It may be 
recalled that there was a probable earlier miscarriage. Aphthae 
appeared from time to time during pregnancy. It is interesting 
to note here an observation by a. colleague, that his wife who 

is subject to buccal aphthae, without other sj'-mptoms, during her 
pregnancies has always been free. The pregnancy of my patient 
was attended throughout by no untoward symptoms or discomfort. 

Secondly, at one stage, lasting about five months, there occurred 
three or four severe and inexplicable rigors and again three days 
after delivery three rigors, apparently unconnected with, the 
Caesarian section, for there was no evidence of uterine infection, 
followed one another within a period of about tweh’-e hours. 
Otherwise, convalescence was uneventful. 

Attention has already been called to the entire absence of skin 
symptoms j to the absence of leucocytosis ; and to the absence of 
response to penicillin, suiphonamides, and other forms -of treat- 
ment. Taken as a whole, the evidence, some positive and some 
negative, seems to point to infection by a virus as the most 
probable explanation of the nature of this disease. 


Summary 

The history of a case of recurrent aphthous uveitis is described 
over a period of twenty-eight months. 

There were no dermatological symptoms but the ulcus vulvae 
acutum of Lipschiitz was present. 

Pregnancy occurred and'went on to term. 

Rigors occurred on several occasions. 

Resistance to treatment is emphasised. 

The hypothesis of a viral infection is discussed. 

I have pleasure in expressing my thanks to Dr. Joules, the 
Medical Director, and to other members of the staff of the Central 
Middlesex County Hospital, especially Mr. Mac Vine, Dr. W. 
Pagel and Dr. J. D. A. Gray, for their invaluable help and 
co-operation. 
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FURTHER EXPERIENCE WITH AMNIOTIC 
MEMBRANE GRAFTS IN CAUSTIC BURNS 
OF THE EYE^ 

BV 

Arnold Sorsby, Joan Haythorne 
and Howard Reed 

LONDON 

In an earlier communication (Sorsby and Symons, 1946) attention 
was drawn to the value of amniotic membrane grafts in the 
treatment of caustic burns of the eye. In a series of 30 cases 
(the burn being produced by lime in 22 cases; by hydrochloric 
acid, sodium hydroxide, and ammonia in 2 cases each ; and by 
liquid sulphur dioxide and lead in 1 case each) no corneal or 
conjunctiva sequelae were noted in 27 cases. In 28 eyes in which 
vision was known 26 showed vision of 6/9-6/5. A method of 
applying the graft was described and it was indicated that early 
grafting gives the best results. Generally speaking the eyes 
were found to be, very nearly white in 3 to 5 days after grafting 
and they were usuall}- normal b}' the end of a week. 

-I, 

1. — A further series of 28 cases 

Table I sets out the distribution and the clinical details in a 
further series of 28 cases. These fall into three distinct groups : 


Received for publication. May 5. 1947. 
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1. Lime Burns (21 cases). 

(a) Sc-acr/f.v-— The severity of the burns can be judged by the 
following data : 

Conjunctiva : ■ ' 

Both upper and lower fornices burnt ... 

Lower fornix only ' ^ 

Inner half of conjunctiva 

Lower fornix and outer half of conjunctiva ... 


Cornea : 

Clear 

Whole of cornea involved 
Three quarters of cornea involved 
Half of cornea involved ... 

Lesser areas of cornea involved ... 


(6) Time of Gr«/li»g.-Grafts «ere 
same day as the patient was seen. In 9 cases . /j^iury 

to the day of the burn; in 10 cases it was a f ^ 2 days 
was sustained. In one case the patient was not seen until ^ y 
after the injury, and in one more until after 4 days. 

(c) Duration of Treatment,— Eight of these 21 cases 
as out-patients. The time taken for the eye to become no 
is shown in the following summary table 


Eye normal in 2 to 5 days 
,f >! >> 6 to 8 ,, 

,, ,, ,, 9 to 12 ,, 

,, >> >y 3 to 18 ,, 

Unrecorded 


10 cases 

7 M . 

0 ,, 

3 „ 

1 case, 


(d) End result. (1) Cornea.— In all but two cases the corne^ 
was clear on discharge. In the two cases in which there w 
corneal opacity a pre-existing corneal scar was Present in 
(No. 18), whilst delay in treatment appears to have Deen 
responsible factor in the second one (No. 1), the one case 
which the graft was carried out 4 days after the burn. 

(2) Visio 7 i.— Apart from the one feature ivith a pre-existing 
corneal scar in whom vision was 6/24, vision was good, or cou 
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be presumed good in tiie remaining cases. It was 0/0 to 0/5 in 
12, 0/9 in 5 cases, and it was not recorded in 3 more, 2 of wliom 
were illiterate children. 

(e) Complications and sequelae . — .Apart from the corneal 
opacity in case 1 already noted, a tendency to symblepharon was 
noted in 2 cases (Nos. 13 and 16). In each case this tendency 
was suppressed by grafting; in case No. 13 the one graft used 
was adequate, whilst in No. 10 a further graft had to be inserted 
after 48 hours. In two more cases a second graft was found 
necessary : in case 9. treated as an out-patient, the graft was 
found under the bandage when the eye was dressed after 48 
hours; in case 19 there was the unique experience of more staining 
of the conjunctiva being present on removing the bandage after 
48 hours; in both these cases there was an uneventful recoven,' 
after a second graft. 

2. SoDiu.M Hydroxide (5 cases). 

Three of the 5 burns produced bj' caustic soda can be 
dismissed brief!}". The lower fornix was involved in 2 cases 
and the inner half of the conjunctiva in the third; the cornea 
was involved to the extent of -I and f respectively. The 
grafts were all applied on the day of the burn. Two cases 
became normal in three days and one required 9 days. The 
cornea was clear in all cases and vision was 6/5 in one case and 
G/9 with correction in the two others. 

Considerably more severe injuries Avere noted in the two eyes 
of a man, aged 64 years. (Nos. 25 and 26.) When seen three 
hours after an explosion, in which his eyes Avere burned, both 
cornea Avere pearly opaque. .Amniotic grafting AA'as carried out 
on the same day, and subsequently tAA’ice more at interA-als of 
4 days, and finally once more 6 days later. A hypopyon dcA^eloped 
m the right eye 20 days after the burn,' Avhen paracentesis and 
anterior chamber laA-age A\-ere carried out. - After prolonged 
treatment A'ision of the right eye AA’as reduced to perception of 
light ; a dead-Avhite opacity of the cornea Avas present. In the 
left eye the loAver tA\"o-thirds of the cornea is intensely opaque 
and A’ision is counting fingers at one metre. 

0. Fireavorks (2 cases). 

Of the tAA’o injuries produced by fireAA'orks one AA'as a superficial 
conjunctiA’al burn on the left side with three-quarters of the cornea 
staining. There Avas no conjuncth’al burn on the right ; side, 

. but one-eighth of the cornea shoAved staining. Amniotic 
membrane grafting AA'as carried out on the left eye on the day 
of injur}’ .Avith an excellent result.’ 



Table I 

Clinical details on caustic burns treated by amniotic graft. 
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Remarks 

First seen 4 days after 'injury. 

Out-patient. 

Out-patient. 

Two grafts. 

1 Out-patient. 

END RESULT 

(9iq-cotiddT2 

uonosjjoo 
mjAV) UOTSI^ 

URNS 

6/9 

6/6 

6/5 

6/6 

6/6 

6/6 

6/5 

6/6 

I Not 

■1 recorded 
1 6, '9 

129UJ09 

}0 ajeis 

IME B 

Scar 

Clear 

* Clear 

Clear 

Clear 

! Cle.ar 

! , Clear ^ 

Clear 

Clear 

1 Clear 


3ui;jBa3 
i^uijou 
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TabM!: I — coittinucd. 

Clinical details on caustic burns treated by ainniotic f,rajt. 




Table I — continued. , 

Clinical details on caustic burns treated by ainniotic graft. 
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The second case was a severe burn involving the conjunctiva, 
episclera, sclera, and cornea of the right e)’e giving staining of 
the whole of the cornea with a total opacity. Though the final 
result was counting fingers in that eye, the clinical course during 
treatment and convalescence was not unsatisfactory. There was 
no marked tendency towards symblepharon, nor was there any 
worsening of the initial condition of the eye. 

2. — Discussion 

1. Significance of early grafting . — In the previous communica- 
tion the difficultv in obtaining e.vperimental control of the findings 
recorded was indicated. Nor could adequate clinical control be 
employed. Some approach to clinical control is, however, 
available by comparing the results obtained in the first series 
with those recorded in the present series. The 22 lime burns in 
the first series were submitted to grafting by amniotic membrane 
at variable times after the injury. At the beginning early grafting 
was exceptional, and it was only towards the end of the investiga- 
tion that grafting bn (he day of the injury- was undertaken. 
Classifying the data previously recorded the following summary 
table emerges. 


Number of day after burn ! Duration in days of in-patient treatment 
when grafting earned out. ; - for each case respectively 


0 5, 2, 4, and' no in-patient treatment 
I in two cases 

1 
2 

3 

4 
. 5 

6 
10 

These results in themselves bear out the suggestion made in 
the earlier communication that early treatment is advisable. This 
suggestion is strengthened by- the data in the following 


i ^ 

■ 10, 8, 7, 12, 10, 6 , 2, 5. 

i 17,15, 1!, 27 

I 

. 9 

I 18 

I 

I 21 
i 

! 17 
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summary table on the present series extracted from Table I to 
show the time taken for the eye to recover its normal state in 
relation to tlie time when the graft was applied after the burn; 


Number of duy after burn 
-when grafting carried out. 

Number of days for eye to become normal 
in each case respectively 

■ 0 

5, 6, 3, 5, 6,.?, 7, 8, 18* 

1 

2, 4, 8, 5, 5, 5, 3, 3, 6, 7 

2 

13 

4 

17 


* Case No. 21. Lime found in eye at first dressing of amniotic graft. 


The fact that in both series late grafting involved prolonged 
treatment is indicative of the value of the procedure. 

2. Mode of Action . — ^The experimental results previously 
reported suggested that human amniotic membrane was species, 
specific in its action, and possibly tissue specific too, in so far 
as it reacted well with conjunctiva but not with skin. There is 
no support for species specificit)’- or tissue specificity from 
experiments with tissue culture (Sorsby and Ungar, 19-47). It 
would appear that amniotic membrane does not stimulate growth, 
but that it acts as a sort of internal splint for the proliferating 
tissue. 

3. Mode of use . — The method previously described has stood 
the test of further use. Occasionally the procedure of inserting 
amniotic membrane has been modified in particular instances to 
cover defects in the conjunctiva not readily ser^'ed by an implant 
into the fornix. In such cases partial covering of the cornea 
has sometimes to be used. In most cases such partial covering 
does not appear to act deleteriously in contrast to total covering 
of the cornea ; moreover, the membrane generally tends to retract 
leaving the cornea fully exposed. 

4. Limitations of amniotic membrane grafting . — Cases Nos. 25, 
2G and 27 , which illustrate immediate and severe damage to the 
cornea, show the limitations of amniotic membrane grafting. 
It is necessary to distinguish clearly between immediate (and 
presumably irreversible) damage to the cornea and secondary 
involvement of the cornea from a persistent raw conjunctiva. 
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Amniotic membrane grafting will have no effect on the first; it 
is invaluable as a preventative of the second type of corneal 
damage. A crude parallel is the cornea in ophthalmia neonatorum. 
The sulphonamicles and penicillin have little effect on the 
damaged cornea; they are invaluable in preventing corneal 
ulceration and infection. 

5. Method of preparing amniotic membrane grafts. — We are 
indebted to Mr. H. P. Morley of the Ligature Department, The 
London Hospital, for the following note on the mode of preparing 
amniotic membrane grafts of human origin. In his view thc 
method of preparation is sufficiently simple to be possible in 
any well equipped pathological laboratory or dispensary. 

(1) The placenta should be placed in normal saline immediately after delivery, 
the following process begun within twenty-four hours. 

(2) Carefully separate the amnion from the chorion, commencing from the edge 
of the fringe up to the cord. 

(3) Wash the amnion thoroughly in running ^vater, then place in a saturated 
solution of common salt for twelve hours. 

(4) Remove the amnion and immerse in a fresh saturated solution of common 
salt for twelve hours. 

(5) Extend the amnion on black-backed plate glass and remove mucus and 
surface fat with gauae swabs. 

(6) Wash thoroughly until the membrane is free from salt and immerse in 
distilled water from some ten to thirty minutes, frequently agitating the solution. 

(7) Immerse the amnion in a 1 in 150 solution of potassium hydro.xide (caustic 
potash) frequently agitating for at least one hour. Ko membrane being constant, 
the time factor is governed by the appearance of the membrane and experience. 

(8) Extend the membrane on the plate glass and wash with distilled water, 
removing soaps formed. 

(9) Pour hydro.vide solution on the membrane and remove all remaining fat 
by manipulative massage with gauze swab. If necessary, further hydroxide baths 
and manipulative massage should be applied. 

(10) Wash the membrane free of alkali. 

(11) Test for fat by re-saponification. 

(12) Immerse the membrane for twelve hours in distilled water, then stretch 
on wood frames measuring — outside measurements — 6i in. x SJ in., divided into 
four sections. The 6J- in. x in. frames can be made of smooth, polished wood 
measuring in. x J in. and the wood dividing the frame into four, J in. wide by 
i in. deep. 



Drawn to J scale. 

The membrane will adhere naturally to the frames. 
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(13) Allow to dr>- nt ordinarj- room temperature, then remove from the frame 
and trim. 

(14) Sterilisation is effected by dry heat at 150“C. for one hour in open-mouthed 
cellophane envelopes. 


Summary 

(1) A furtlier .seric.s of 2S ca.se.s of caustic burns of the eye 
treated by grafting with human amniotic membrane is recorded. 

(2) There were 21 cases of lime burns. In 10 of these the eye 
was normal within 2 to 5 days, and in 7 more within 0 to 8 days. 
In all cases but one the cornea was clear at the end of treatment. 
\ ision of (i/D-O/o was recorded in 17 cases, and could be presumed 
in three more. In two cases a tendency to symblepharon was 
controlled by grafting. 

(3) There were o cases of burn due to sodium hydroxide, and 
2 to fireworks. In 3 of these 7 eyes there was seyere immediate 
corneal damage. This was uninfluenced by amniotic membrane 
grafting, though grafting affected fayourably the course of these 
eyes. 

(4) Taking the preyious and the present series together it is 
shown that remarkably rapid response may be expected when 
grafting is applied on the same day, or within 24 hours after the 
injury ; .subsequently, recoyery is slower. 

(o) The mode of action of amniotic membrane grafting is not 
clear. It would appear that the amniotic membrane does not 
stimulate growth, but acts as a sort of internal splint for' the 
proliferating tissue. 

(6) The method of preparing amniotic membrane, as practised 
by Mr. H. P. Morley, at the London Hospital, is described. 

We are indebted to Sister Hollands and Sister Thorogood of 
the Ophthalmic Unit at Lambeth L.C.C. Hospital for their help 
with the treatment of these cases. 
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VISUAL DIAGNOSIS OF EYE DISEASES BY 
MEANS OF INFRA-RED RADIATION ' 

DY 

A. Vasko and M. Peleska 

PKACLE 

Lately we have been experimenting with image converters- which 
are sensitive to infra-red radiation in an attempt to aid the 
diagnosis of certain diseases of the eye. We are studying normal 
as well as pathological tissues of the anterior and posterior parts 
of the eye and also investigating the possibility of seeing through 
opacities of all the component parts of the eye (cornea, aqueous 
humour, lens and vitreous humour). 

For this purpose we measured the spectral transmission 
characteristics of these media. Fig. 1 shows the spectral distribu- 
tion of transparence of a very opaque cornea and lens, the former 
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Fig. 1. 

having been removed during a transplantation. The character- 
istic was measured on a double rocksalt monochromater shortlv 
after the operation. Fig. 2 shows the same cornea before the 
operation in visible light and Fig. -3 in infra-red light. Various 
degrees of opacity of lenses and corneae resulted in non-uniform 
spectral transmission characteristics, but the transparence always 
increases as ve move from the visible to the near infra-red region 
and measurements would indicate up to now a maximum of the 
transparence of opaque lenses in the region of wave-length 
A = 10,000 — 12,000 A. The arrows in the diagram indicate 
absorption bands of water. 



420 


A. Vasko and M. Puleska 



Fig. 3. 

For observations of the anterior parts of an eye through an 
opaque cornea (leucoma corneae post ulcus traumaticum) the eye 
was illuminated with infra-red radiation of a wave-length exceed- 
ing 8,500 4 and by means of an objective lens an image was 
projected on to the photo-electric cathode of an image converter 
with a long-wave limit of 14,000 A. This image converter trans- 
forms the infra-red image of the observed eve on the cathode into a 
visible image on a fluorescent screen. This method of direct 
observation of the movable eye presents a number of advantages 
against photography on infra-red sensitive plates. We can 
simply focus by visual observation of the image on the fluorescent 
screen and photograph the image on the screen when the position 
of the eye is most suitable. Localisation in depth inside the eye 
can be estimated by employing parallactic movement of the eye. 
Also we can use infra-red radiation of longer wavelength than 
can be used in direct photography, because the long exposures 
involved in photography on infra-red sensitive plates render this 
process impracticable for the living eye; therefore the infra-re 
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photographs which arc known from literature all use merely the 
nearest parts of the infra-red spectrum.’ ' 

The infra-red image converter which we used had also been 
adapted for use in conjunction with the customary apparatus for 
ophthalmological diagnosis (Xordensen slit-lamp). 

Observation in infra-red light proved to be especially useful 
as a complement to the conventional methods of ophthalmo- 
logical diagnosis before transplantations of the cornea and 
similar, nowadays frequently performed operations. 
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“THE RETICULO-ENDOTHELIAL SYSTEM 
OF THE CORNEA 

BY 

Dr. Med. Tadeusz Krwawicz 

POLAND 


The results of investigations on colloidopectic properties of 
corneal cells are divergent. Whereas some writers as Blotevogel, 
1924, Gasteiger, 1934, and others state that cells of the corneal 
stroma undoubtedly possess a colloidopectic ability, others as 
Loehlein, 1925, Jirman, 1936, did not succeed in confirming the 
observations of the above authors. Judging the question as one 
of far reaching theoretical and practical importance experiments 
were started on the permeability of cornea for some colloidal 
substances. Appropriate dye solutions and silver compounds 
were applied to the conjunctival .sac. I attempted also to find 
those cells of the cornea which have the strongest properties of 
storing electronegative colloids, i.e., which cells of the cornea 

* Received for publication, April 23, 19-17. 

+ From the Eye Clinic of M. Cnrie-Skodowska University. Director: Professor 
Dr. I. Abraraowicz, 
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may show proj)erti(;s of elements of the reticulo-endothelial 
system. 

Thirty wliite rabl)its wenr used for tlie experiment. In 20 
rabbits solutions of appropriate acid dyes, 1 per cent, trypan 
blue, izamin blue and carmin after Kiyon and alkaline dyes, 
1 per cent, neutrtd red were dropped into the conjunctival sac 
during a period of oO days. 

The remaining ]0 rabbits were treated with silver compounds 
1 per cent. sol. arg. nitr., n per cent, prot.'irgol .solution and 
2-3 per cent, argyrol .solution. Rabbits which had received acid 
and alkaline dj'es revealed macro.scopically a slightly discernible 
coloration. In microscopic preparations, however, no traces of 
dye deposits were found. In unstained sections lOO-200/i thick 
a rather uniform tint was .stated which was undoubtedly 
the result of infiltration of all corneal layers with the applied 
dye which penetrates through the cornea into the anterior chamber 
similarly as through a half permeable membrane. Cells of the 
corneal stroma do not show colloidopectic abilities when colloidal 
solutions of acid and alkaline dyes are applied to the conjunctival 
sac. 

That some corneal cells may' reveal colloidopectic properties 
is proved by results of further experiments in which silver 
compounds were used. In contradiction to hitherto prevailing 
opinions it appeared that silver deposits in corneal argyrosis may 



Fig. 1. 

stroma. Stroma cells with numerous silver granules 
visible. MagniBed X350. 
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occur almost exclusively in Descemet’s memi)rane and that silver 
in form of deposits may occur in all corneal layers as uell, except 
the epithelium. Silver deposits are partly located intracellularly 
within stroma cells, f.c., in sessile corneal" celLs partly outside the 
cells within structures of reticulin lihrt's in liowintm s and 
Descemet's membrane. Larifest silver deposits occur within 
De.scemet’s membnme. The.se abundant deposits f>f silver 
granules within the elastic membrane are undoubtedly a con- 
sequence of some affinity of silver compounds to the so-called 
reticulin structures. Considerably smaller silver deposits in 
Bowman’s membrane arc most probably due to ;i partial resorbtion 
of silver granules by stroma cells. The.se transport the silver b}' 
means of plasmatic wavs to the second reticulin membrane which 
constitutes a sort of a last barrier on which granules of silver 
compounds are held. This series of experiments proves that 
corneal stroma cells show distinct storing properties for silver, 
colloidopectic, and may be in some cases transformed into typical 
poliblasts, see micro-photograph. 

We may therefore look upon corneal stroma cells as wandering 
cells in state of rest (Maksimow), which means that the\' corres- 
pond to prohistiocytes. Considering the above mentioned 
properties of stroma cells we may range them among elements 
which do not differ functionally from the fundamental components 
of the reticulo-endothelial system. 

Summary 

Colloidopectic abilities of the corneal stroma cells have been 
stated by means of a one per cent. Arg. Nitr. solution applied 
to the conjunctival sac of rabbits during a longer period of time. 
Stroma cells exhibit distinct properties in storing silver and are 
transformed in some cases into typical poliblasts. The opinion 
that stroma cells correspond to wandering cells in a state of rest 
seems to be justified. Corneal stroma cells ma}- thus be ranged 
among elements of the reticulo-endothelial svstem. 
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OPHTHALMIC CALCULATIONS BY THE 
"DAM” METHOD 

i3Y 

JosKPH L Pascal 

Nr-W YORK 

If one sliould ask for example tiie average ophthalmologist what 
is the power of a contact lens having given radii of say 8-5 and 
8 mm. and made of a given substance, say, n = 1-488 the chances 
are he would be stumped even though he had once learned the 
method of procedure. Most likely the same reaction would be 
encountered if he were asked to calculate the power of the cornea 
or of an ordinary ophthalmic lens. 

There is a method for calculating surface power and lens power 
which is really very simple and once learned can never 
be forgotten. I have called it the ‘‘ Dam ” method, and I don’t 
mean “ damn." It is based on the formulation of a unit of 
curvature comparable to the unit of power which is the dioptre. 

Everybody knows that a 1-00 dioptre lens has a focal length 
or briefly a focus of one metre or 100 cm., or 1,000 mm., or 
approximately 40 inches. It is sufficiently accurate to take one 
metre as equal to 40 inches. The relation between power in 
dioptres and focal length, or briefly focus, is expressed by these 
key ’’ numbers. To get power from focus or focus froni 
power we divide into one of these key numbers. For example, 
what is the focus of a 400 D. lens ? Divide 4 into 100, gives 
25 cm. ; divide 4 into 1,000, gives 250 mm., divide 4 into 40 gives 
10 inches. Or conversely, what is the power of a lens having 
a focus of 20 cm.? Divide 20 into 100, gives us 500 dioptres. 
If the focal length is given in inches, say, the focus is 20 inches, 
divide 20 into 40 which gives 2-00 D. and so on. 

Exactly the same relation that exists between power (in 
dioptres) and focus in metres, centimetres, millimetres, or inches, 
exists between curvature and radius in the same units. The 
radius just like the focal length may be expressed in metres, 
centimetres, millimetres, or inches. The curvature is expressed 
in a unit of curvature called a metrec (term derived from metre- 
curve). The relation between curvature (in metrecs) and radius 
is expressed by exactly the same key numbers as used in the 
relation between power (in dioptres) and focal length. Thus 
what is the curvature of a surface having a radius of 20 cm. ? 
Divide 20 into 100 and we get 5 metrecs. Or what is the curvature 
of a surface having a radius of 8 mm.? Divide 8 into 1,000 
and we get 125 metrecs. Or wffiat is the curvature of a surface 
having a radius of 10 inches ? Divide 10 into 40 and we get 
4 metrecs. 
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Ophthai-mic Calculations by tum “ Dam ” Mlthoo 125 

The ” Dam ” formula is tiie "cncral formula for surface power 
and is best written ns D = aM\ “D” stands for dioptres of 
power, “ a” stands for the difference between the second index 
(that is the index of the medium where the light goes to) and 
the first index, i.e., the index of the medium Vihcre the light 
comes from. It can be written as “ a ” equals It may 

be memorised that a ” stands for the amount tlie second index 
is above the first index; M stands for the curvature in metrccs. 
For example, what is the power of the anterior surface of the 
cornea having a radius of S mm. and an index of 1-370? The 
radius and index must be given or assumed. Dsing our “ Dam 

1000 370 

formula we get “ a ” =1-370 - 1 =0370, and D = 0-370x 

S S 

= 47 D. Or what is the power of the posterior surface of the 
cornea given a radius of 68 mm. and the index of the aqueous 
as 1-336? Again D=aM, in which “ a ” is the difference between 
the second index, the aqueous humour -on the other side of the 
surface, and the first index, which is that of the cornea itself (the 
posterior surface of the cornea separates the cornea from the 
aqueous humour). Here “a” equals T330- 1-370= -0040. 

1000 -40 

D= -0-040 times = = -5SS D. 

6-8 6-8 

The “ D=aM ” formula gives the power of a surface and com- 
bination of surfaces in terms of reduced power. This is the 
power used by Gullstrand and other writers on physiological 
optics. For a surface bounded by air, or for a lens as ordinarih' 
used, i.e., in air, the reduced power is the same as the actual 
power and we need not go any further into this. 

In contact lens calculations since the radii are always given 
in millimetres the radius has to be divided into 1,000." If one 
takes “ a ” to three decimal places and then moves the decimal 
3 places, which multiplies it by 1,000, one has only to divide 
this by the radius to get the power. Thus if a contact lens made 
of n = 1-488 has radii of S-i and 8-5 mm. the surface powers will 
488 _ ^ 488 

be = =5609 for the anterior convex surface and = -57-41 

— 8-5 

for the posterior concave surface. If the lens is infinitel)-^ thin 
the total power is the sum of the surface powers, in this case 
-1-32 D. In contact lenses the effect of thickness cannot be 
ignored and one must use a formula involving thickness. 

This, however, is a secondary- consideration and has to be 
used only after the surface powers are obtained. The “ Dam ” 
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meiliotl after being used for a couple of examples gives a simple 
and easily retained method for all lens problems. Say vhat is 
the power of a thin ophthalmic biconvex lens of radii 25 cm. 
and 40 cm., made of glass index being l-o2? Using D=aM for 

100 .52 

first surface, we get D = -.52 times — = — =208 D. For 

2o 2-5 

posterior surface figuring that surface is convex to the outside, 

100 52 

and the first index is air, we gret D = '52x — = — = 1'30 D. 

40 40 

Total power is +3-38 D. 

The formula for the total power of a lens of any kind where 
the thickness has to be taken into account is not difficult to 
remember if one but thinks about it for a few minutes. The total 
or combined power is the sum of the surface powers with a 
modifying term. The formula consists of three terms, two of 
which are the surface powers and the third is the modifying term. 
Thus Dp = D, + Dj - D,D,e. Dp stands for combined' principal 
power, Dj is the power of the first surface, Do is the power of 
the second surface. The sum of these two gives the basic power 
of the whole lens. The “ modifving ” third term is the product 
of these two powers, times the equivalent thickness “ e.” The 
equivalent thickness “ e ” is the actual thickness expressed in 
metres and divided by the index of refraction. Thus if the 

0003 

thickness is 3 mm. and the index is 1-50, e = , or if the 

1-5 

00005 

thickness is o mm. and the index 1-488, “ e ” equals - — • 

1-488 

In short, the sum of the surface powers, minus their product 
times e ” gives the total power. The formula is best 
remembered when read just as written, “ Dp equals D one plus 
D two minus D one D two e.” In the contact lens example 
given above assuming the thickness to be 1 mm. the modifying 

•001 

third term is 5G09 times -57-41 x . This works out to 

1-488 

+ 216. Adding 2-16 to the sum of the surface power ~T32 gives 
us a true principal power of +0-84 D. 

The effect of thickness in this instance is ver}'^ marked. fy 
most contact lenses it is very much less marked. In ophthalmic 
lenses in general the effect of the thickness is negligible. So 
that if one forgets everything except the “ Dam ”. method he 
will still be able to calculate all surface power, all thin lens pow'cr, 
and at least approximately nearly all “ thick ” lens problems. 
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A NOTE ON THE POSITION OF THE EYE 
IN A THIRD NERVE PALSY* 


PY 

Eugene Wolff aud Surgeon Commander Heffeenan 

LONDON 

It is generally stated that in a complete third nerve palsy the eye 
looks out and somewhat down or simply down and out due to 
overaction of the external rectus and superior oblique. 

We would submit that this statement requires some qualification. 
The eye is certainly abducted but as in this position the superior 
oblique cannot depress the eye or only very slightlv, the amount 
of depression is minimal or nil as in the following case : — 

On November IS, 194G, G.W., aged 21 years, was involved 
in a collision while motor cycling. 



Fig. 1. 

* Reived for p^cation. FebT^ry 27779477 
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He was taken to liospital and did not recover consciousness for 
five days. 

When he came to, lie noticed that he could not open his left eye. 
There was no other paralysis but he was told that he had had a 
temporary left sided hemiplegia for the first three days. He noticed 
that when he lifted the left upper lid with his hand he saw double, 
The diagnosis was fracture of base of skull, nasal bones and left 
jaw with left-sided third nerve paralysis. 

When seen on January 20, 1947, we found as follows: — 

Left eye closed, but he could lift the lid very slightly with the 
aid of the frontalis. \Msion G/G in each eye. 

Left pupil larger than right and fixed to light and convergence. 

With the right eye looking straight forward and the left lid 
lifted manually (Fig. 1) the left eye was seen to be directed directly 
out'wards. The conical reflexes sverc on the same horiconial level. 

On directing his right vision to the extreme right the left eye 
came to the mid-line. No other movement of the left eye was 
possible except in-torsion on asking the patient to look down. 
Both fundi were normal, 


WAREN TAY-SACHS DISEASE IN A 
CHINESE INFANT* 


BY 


Gopal Haridas 

(from the civil general hospital, Singapore) 

A SURVEY of all the available literature on Tay-Sachs disease fails 
to reveal evidence of the record of a case previously from Malaya. 
1 am thus submitting a full report of a case, which was admitted to 
the General Hospital, Singapore — the first case of its kind 
occurring in Malayan in a non-Hebrew infant — together with a brief 
review of the clinical types, history^ and s_ymptomatology which 1 
believe will not prove repetitious in spite of the extensive and 
controversial literature that has already been written on this 
subject. 

Tay^-Sachs disease is the infantile form of amaurotic family 
idiocy. Amaurotic family'^ idiocy is a ty^pe of progressive cerebral 
degeneration which comes under the large group of the cerebro- 
retinal syndromes of the heredo-degenerative type. The following 
most modern classification of the clinical ty-pes of the cerebro- 
retinal syndromes of the heredo-degenerative type is given in the 
British Encyclopaedia of Medical Practice, \’’olume III: — 


•Received for publication, March 29, 1947. 
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1. Tay-Sachs Disease (Infantile ainanrolio iclioc.y). 

2. Ba’tten-Mayou Disease (juvenile aniaiirotic idiciry). 

3. Late Infantile Cerebro-Retinal Degeneration. 

4. Late Juvenile Cerebro-Retinal Dcpencratit)!!. 

0 . Anomalous Types. 

(a) Tay-Saebs Disease without tyj)ieai macular ap)-)earanee. 

(b) Batien-Mayou Disease with tlie cherry-red spots. 

(c) Amaurotic idiocy without amaurosis. 


Histological summary 

In 1881, Waren Tay, an English ophthalmic .surgeon, examined 
a 12-month-old male babv who was brought to him because he 
was unable to hold up his head and to move his limbs. .At fir.st, 
he made a provisional diagnosis of defective cerebral development 
and later examined the fundi. The examination revealed in the 
yellow spot in each eye in Tay’s words ** a conspicuous tolerably 
defined, large white patch more or less circular in outline and 
showing in its centre a brownish-red circular spot, contrasting 
strongly with the white patch surrounding it.” Tay pointed out 
that this red spot was not due to haemorrhage or pigmentation but 
seemed to be due to thinning of the retina, thus forming a small 
hole or gap in the white patch which exposed the vascular choroid. 
When he examined the infant 41- months later, the macular appear- 
ances were unchanged but the optic discs which were first normal 


had become atrophic. The child had also become helpless and 
died when he was 20 months old. Subsequently three more male 
cases were- observed by him in the same family and they died 
before the age of two years. 

In 1887, Bernard Sachs of New A^’ork published a full report of 
a case of a peculiar form of idiocy associated with blindness. Later, 
a much younger sister of this patient also became similarly affected. 
The fresh brain at post-mortem was found to be unusually hard 
and the knife actually grated on removing a small section of the 
cortex. A histological examination of the cut cortex showed the 
protoplasm of the p}’'ramidal cells to be in various stages of 
degeneration. “ 


In 1894, Kingdon pointed out that Tay’s description of the 
ocular changes and Sachs’ description of the ner\mus manifesta- 
tions both formed the important features of one and the same 
disease and in the same year Carter drew attention to the fact that 
the disease was confined to the Jews. In 1896, Sachs named the 
condition amaurotic family idioev, and the name Tay-Sachs was 
suggested by Higier in 1901. ^ 

In 1909, Schaffer studied the histo-pathology of this disease 
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in great detail. Me ciiaracterised tlie minute pathology as an 
iinusti.'d swelling of the cell protoplasm and the dendrites. The 
interlibrillar material is first attacked and the cell degeneration 
follows. There results degeneration of every cell of the central 
grey matter of the brain, spinal cord and spinal ganglia and of the 
ganglion cells of the retina. There is attenuation of the nerve-fibre 
layer. The nerve cells later become filled with a granular pre- 
lipoid material. Schaffer conclude.s bv expressing the opinion that 
children with amaurotic family idiocy possess “ an abnormally 
exhaustive nerve-cell protoplasm, which, becoming paralysed with 
the strain of earliest functions, soon degenerates.” 

As the result of a few most important ob.servations and elaborate 
microscopical examinations made by Poynton, Parsons and 
Gordon Holmes (IfiOfi), and bv Mott (1007), the following 
conclusions were arrived at by them : — 

(1) That amaurotic family idiocy is a primary disease of the 
nervous elements and that the proliferation of neuroglia is 
secondary to this. 

(2) That it is a primary cell disease because the nerve-cells are 
relatively more affected than the fibres. 

(3) That the primary change is in the interfibrillary part. 

They also concluded that: — 

(a) The di.sease was not due to arrested development because 
the symptoms were not present from birth. 

(b) The disease was not due to bacterial toxins. 

(c) The disease was due to some inherent biochemical changes 
in the protoplasm of the cell which led to its degeneration. 

Recently histo-pathologists have shown that this disease is one 
of a group of primary metabolic disorders which leads to an 
accumulation of lipoid substances, chiefly phosphatides in the 
nerve cells of the brain and ganglion cells of the retina. 

Aetiology- 

Nothing definite is known of the cause of this aifection. Syphilis, 
tuberculosis, alcoholism and neurotic taint play no part in its 
production. Infection has been excluded. It has been definitely- 
established that it is a familial and racial disease. The occurrence 
of 111 cases in 69 families containing two or more members and 
the presence of consanguinity’- in the parents in more than 50 per 
cent, has brought out the recessive character of the condition. 
There is undoubtedly a greater incidence of this disease among the 
children of the Jewish race, especially the Jews of Poland and 
Russia, probably because consanguineous marriage is common 
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amons this raco. Slomc (151:^:^) has traced IS undotililedly nnn- 
Jewish cases anion" tlie 200 nr so reported in tlie literature. 1 he 
case I am about to describe is a Cliinese Hylani inhint. few 
cases have also been noted anion" the nalivi'.s of Ja[)an. Kamel 
Yacoub (loos') has reported five cases of Tay -Sachs disease, all in 
one Egvptian family. 

Symptomatology of a typical case 

The “ clinical picture ” of Tay-Sachs disea.se is .s(. characteristic 
that when once seen it will never be forgotten. The infant is normal 
when born and develops normally up to the third or sixth month. 
He then becomes listless and apathetic and no longer .seems to 
take notice of objects. As the weakness increases h(‘ is unable to 
sit up. The neck muscles are weak and his head falls backwards 
or forwards if unsupported. There is a progressive diminution of 
vision and the eves wander aimlessly about. He is susceptible to 
sounds. There is optic atrophv and the cherry-red spot surrounded 
by a lighter halo at the macula. The limbs now become rigid, the 
arms are extended and rotated inwards at the shoulder, the legs are 
extended, adducted and crossed. The knee-jerks at this stage are 
usuallv exaggerated and tlie plantar redes may give tin extensor 
response. The cerebro-spinal fluid is normal. Wa.sting gradually 
becomes extreme. The hands become flexed and contracted. The 
feet become extended; the knee-jerks at this stage may be difficult 
to obtain. The infant lies in a semi-conscious condition, convul- 
sions may occur and a squint may be present. If the infant is fed 
nasally he may be kept alive for some months in an emaciated 
condition. Death takes place from pneumonia or quite .suddenlv 
from cardiac failure. 

Relation of Tay-Sachs disease to Niemann-Pick disease 

The pathological changes in Tay-Sachs disease mav serve as a 
basis of an opinion as to the relationship of this condition to 
Kiemann-Pick disease. In 1928, R. Hamburger observed the 
occurrence of Tay-Sachs disease in a case of Xieniann-Pick 
disease. In 1928, Bielschowsky made a histological studv of a 
case and drew attention to this association of which a nurnber of 
instances have been reported. 

Niemann-Pick disease is a rare condition usuallv met with in 
Jewish child^n. Symptoms appear within a few weeks or months 
alter birth. The spleen is considerably enlarged, the liver becomes 
enlarged and the infant becomes wasted and pale. Death occurs 
before tlie end of the second vear. 

Histological examination of the liver and spleen shows the 
presence of large foam cells - distended with a .vellowish lipoid: 
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Similar cells are also found in the bone-marrow, suprarenal cortex 
and l 3 ’mpliatic glands, while llie ganglion cells of the nervous 
system may be stufTed with lipoid. It is said that this lipoid in 
the ganglion cells does not represent the product of degeneration 
of the nerve-cell, but a faulty general metabolism with fat 
deposited in the nervous tissues. There is a striking similarity 
in the chemical composition of the abnormal cell contents in the 
liver in Niemann-Pick disease and of the brain in Tay-Sachs 
disease. Pick, Spielmeyer, Bielschowsky and Kufs have expressed 
the belief that Tay'-Sachs disetise has as its basis the same meta- 
bolic disturbance. However, in Tay-Sachs disease there is 
localisation of the general disturbance to the central nervous system 
alone. But Baker and Plalou as the result of pathological findings 
in a case of amaurotic family idiocy they stuclied, are not inclined 
to agree with above view that Tay-Sachs disease and Niemann- 
Pick disease are related. They are inclined to agree with Schaffer 
(1935) that Tay'-Sachs disease is an endogenous condition involving 
ectodermal elements and is not related to Niemann-Pick disease. 
Schaffer says that in Tay-Sachs disea.se there results a primary 
degenerative condition with swelling of nerve cells which later 
become filled with a granular pre-lipoid material and that 
Niemann-Pick disease was the result of a metabolic disorder. Von 
Eogaert’s observation of cases of Tay'-Sachs and of Niemann-Pick 
diseases, in the same family, is strong evidence in favour of similar 
pathology in the.se two diseases. 


In addition to the symptoms already described, a large propor- 
tion of cases show mental degeneration, spastic paraly^sis, fits and 
blindness, in short the symptoms of amaurotic family' idiocy' and 
further the pathology' of the nervous sy'stem in both diseases is 
identical. It seems probable that Niemann-Pick disease and 
amaurotic family idiocy' are merely different clinical expressions 


of one and the same condition. 


Report of the Case 

Register No. : 464/40, Hoo See Ngee, a male Chinese Hylam 
infant, aged 17| months, was admitted to the Children’s Ward, 
General Hospital, Singapore, on March 3, 1940, at 11.30 a.m. 
with a history of convulsions off and on for 4 months. 

History : The infant was delivered normally at full term. 
History regarding consanguinity' was not obtained because the 
parents never came back to see the infant after it was admitted 
into hospital. The infant is the fourth child in the family. The 
eldest child, a male, is healthy and his intelligence is normal. The 
other two children are dead and the cause of their death is not 
known. The infant was brought to hospital because he had been 
having fits for the last four months. He had been breast-fed for 
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three months after birth and then he was condensed-milk-fed. Rice 
water was tjiven for some time. I he cliilcl liatl been abh* to move 
his limbs, crv and recognise objects and mother up to four montlis 
before admission— thaf is until he was bl.l months old. lie has 
never been able to sit up by himself but he could be made to sit 
up when supported by pillows. I he mother said titat tiie infant 
became less and less active as days passed on and up till four 
months ago she did not notice anything abnormal e.xcept that he 
was unable to sit up. 

Examination . — He weighed IG lbs. 14 ozs. on admission. He 
appeared pale and wasted. The circumference of his head was 4G 
cms. His head was large. He lay in bed listless and apathetic 
and took no notice of his surroundings. He did not follow a bright 
light and he took no notice of the feeding bottle. His eyes when 
opened were noticed to wander aimlessly abovit. His cvcbrows 
were devoid of hair. He made occasional involuntary sucking 
movements with his lips. His mouth was kept open with everted 
lips. 

Objects placed in his hand were not grasped. He could not take 
feeds from the bottle because he would not suck at the bottle. He 
would not swallow milk and medicines given with the spoon but 
they would only accumulate in the. mouth. They had to be 
administered bv means of the nasal catheter. 

He lay in whatever position he had been made to lie without 
making the slightest attempt to move his limbs or turn on either 
side. The muscles were flaccid and toneless and the limbs were 
slightly rigid. One could occasionally notice some movements of 
the fingers of the right hand but the limbs as a whole were 
paral)’^sed. The deep reflexes were exaggerated and the plantar 
reflex w’as flexor. 

If he was made to sit up his head fell forward. He was sensitive 
to noises. 

An examination of the fundus with the ophthalmoscope con- 
ducted under chloroform anaesthesia by Dr. A. D. Williamson, the 
ophthalmic physician and surgeon, General Hospital, revealed 
marked pallor of both discs, a somewhat oval dark purplish-red 
spot at macular areas (about I size of disc) on a milky bluish-white 
background about three times area of disc. 

An X-Ray examination of the skull, conducted by Dr. J. AV. 
W inchester. Radiologist, General Hospital, Singapore, showed 
that the fontanelles were widely opened and that there was no 
direct evidence of tumour. 

Progress: The infant used to have frequent attacks of 
convulsions. His head gradually became bigger — size of head on 
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^larked pallor of both discs; a somewhat oval dark purplish-red spot 
at macular areas (about J size of disc) on a milky bluish-white back- 
ground about three times area of disc. 


March 3 was 40 cm. and on Mav 23 was 49-8 cm. — indication of 
a rapidh' increasing hydrocephalus; on j\Iav 23 anterior fontanelle 
measurements 


were 


7 cm. 
-3 cm. 


( cm. 
5 cm. 


On March 12 he had an attack of acute naso-pharvngitis and on 
March 15 he had enteritis. He got cured of these two conditions. 
On March 21 he developed a cellulitis of the scalp which gradiialh 
became worse. 

Muscular wasting progressed to an extreme degree.. The limbs 
became more rigid and all the deep reflexes were exaggerated. 
The arms were extended and rotated inwards at the shoulder, the 
legs were extended, adducted and crossed. The hands became 
flexed and contracted and the feet extended. There were numerous 
pressure sores all over the body. He had been kept alive by nasal 
feeding. He developed pneumonia and died of it on June 8, 1940, 
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that is Nvhen he was ‘.>0 nuintlis and ‘-’O days nUl. An anf.psy ^^as 
performed but tlie autopsy notes are not avaiiaide. 

Laboratorv c.xaminalinus . — Ulood eludesterol ISU mum. per 
cent.: Blood Kahn Test Nes^. (00(1); cerelmo-spinal tluid Wass.T- 
mann reaction Xet;^.: Cerebro-spinal fluid cle.ir, not utuler pressure , 
nothing else abnormal. 

Treatment: .\ntuitrins 1 c.c. daily intramuscularly for <1 d:iys: 
and large doses ot potassium salts. 

Comments 

This case of tlie infantile form of cerebro-macular degeneration 
is worth recording because it is the tirst case of its kind from 
Malaya in a Chinese infant. In the absence of a cremplelc bi.story. 
it is difficult to escludc the familial nature of the illness. 'I’wo 
other children in the same family have died, but it is not known 
of what they died, .Vltliough the age at wliich the first signs and 
symptoms manifested themselves is not clear and definite, the 
clinical features and course of the disease should be characteristic- 
enough to make a clinical diagnosis possible but this wa.s olTset by 
the fact that this was a non-Hebraic case which confused the racial 
incidence and also by the fact that no such case had been seen 
before in iMalaya, He was delivered normally at full term. He 
was admitted to hospital for convulsions when he was Bkl montlis 
old. But before this the mother had noticed that he had not been 
able to sit up by himself and that he had become less and less 
active as days passed on. .After admission, it was noticed that 
there was marked muscular weakness and wasting, signs of visual 
failure ending in blindness and marked lack of mental develop- 
ment. An examination of the fundus revealed signs pathognomonic 
of the infantile form of cerebro-macular degeneration, a somewhat 
oval dark purplish-red spot at macular area on a milkv bluish-white 
background. .An additional feature in this case' is a rapidlv 
increasing hydrocephalus. He stayed in hospital for three month’s 
and five days and died when he was twenty months and twentv 
days old of terminal lobar pneumonia. 

Summary 

1 . -A case of the infantile form of cerebro-macular degeneration, 
otherwise known as M aren Tay-Sachs disease or amaurotic family 
idiocy, in a Chinese Hylam male infant is reported, the first of its 
kind from Malava. 

an incomplete history, no history of consanguinitv 
or of familial incidence was obtained. 

:k The child was twenty months twenty days old when he died. 
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4. Diagnosis was established from the progressive muscular 
weakness, lack of mental development and blindness with patho- 
gnomonic changes in the fundus. 

In conclusion, I have to thank Dr. William Heng for assisting 
me with the notes of this case, Dr. Cliew Poh Kuo for the 
original diagram of the appearance of the left fundus, and the 
Director of Medical Services, Singapore Union, for permission 
to publish this case. 
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TECHNICAL IMPROVEMENTS IN THE DIATHERMY 
OPERATION FOR DETACHMENT OF THE RETINA 

BY 

Prof. A. Kettesy 

DEBRECEN, HUNGARY 

The diathermy operation for retinal detachment, in spite of its 
great development, still has such technical difficulties, which may 
be eliminated by improvement of the instruments used in the 
principal phase of the operation, the coagulative closing of the 
hole by the pointed perforating electrode. 

There have been two main forms of perforating electrodes in use 
up to date : the needle, as described and used by Weve, Vogt, 
Szil}'-Machemer and others, and the nail of Safar and Arruga. 

The drawback of the needle is that it has to be pulled out after 
every puncture. There arise leaking channels through the sclerotic 
and choroid from the beginning, with more or less continuous 
loss of inter-retinal fluid. Their number increases during the 
operation necessarily, hence the eye softens and the scleral surface 
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cannot be kept dry. Both circumstances make the furtiicr punctures 
more and more difficult, till at last it is sometimes impossible to 
continue with diathermic perforations, and one is obliged to change 
to other means, e.g., to the cautery-loop. 

Attempts have been made to avoid these inconveniences by 
shortening the working length of the needle and by refimng its 
point. The depth of the puncture should not exceed 10 — 1-5 mm., 
so as to reach the choroid, but not to pierce it. ^ et, this form Iiad 
its own disadvantages, too. Too small an area of coagulation 
behind the retina could not always be seen by the ophthalmoscope, 
hence the control became doubtful. Moreover the coagulative 
effect would not suffice sometimes to arouse the necessary adhesive 
inflammation. 

The nails, inserted, remain in place during the main phase of 
the operation. The Safar nail is still the best, yet set into the 
sclerotic its head protrudes 2 mm. above the scleral surface. 
Whenever the eye is turned back into the primar)* position — 
necessary for ophthalmoscopic control — the head of the nail is 
caught in Tenon’s capsule. In consequence of this the head is 
either laid fiat down on the sclerotic or lifted out. In the first case 
the point of the nail is vacillating inside, a great danger to the 
retina and the vitreous. Laid flat down on the choroid its discovery 
with the ophthalmoscope is rendered difficult. On the other hand, 
if taken out or loosened, it brings about the inconveniences of the 
filtrating channel. Besides it has eventually to be sought in the 
tissues. (Therefore nails should be as a rule always counted.) 

There have been still more drawbacks in Safar’s set. His 
insulated forceps did not seize the nail firm enough. Durino- the 
insertion it readily tilts over. The forceps is too clumsy, its faces 
are too large, and sometimes it is difficult to get deep enough with 
it into a narrow slit. 


All disadvantages can be eliminated by giving a better shape to 
the nail and by constructing suitable forceps for it. 

This new nail is made of highly polished stainless steel. It has 
a round flat head, not thicker than 0-3 mm. and with a diameter of 
lomm. The length varies from 2 to G mm. It begins cylindricallv 
and passes conically into a sharp point (Fig. 1). 



Fig. 1. 


I 

I 
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I he new insulated forceps lias anf,nilar ends. On the inner side 
ol each end a small groove runs all along the three margins (Fig. 

The parallel grooves work together and are designed to catch 
the nail. 



Fig. 2. 

The isolation-forceps in full-shape, the grooved inner surface of the 
end and its cross-section. 



Fig. 3. 

The nail seized with the isolation forceps perpendicularly. 

1 he nail is easily seized by this forceps and directed as well in 
the axis of the forceps as perpendicularly to it (Figs. 3 and 4). The 
head of the grasped nail is held immobile in the forceps. 

In order to keep the nails arranged at hand, and to protect them 
from being lost, we preserve them in cork-plates, taking them from 
there and putting them back there (Fig. 5). 

\\ orking with this equipment there are no disturbing moments 
in the course of the operation. .A^s we use the nails not only for 
the closing of the hole, but at the same time for localisation, some 
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I-'IG.S. 

The nails arranged on cork plates. 



Fig. 6. 

Small perimeter. 
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separate complicated metliod of localisation is superfluous, thus 
making the preparatory steps more simple. Briefly we proceed as 
follows : — 


Meridian and limbus distance of the hole are determined by 
estimation and the perimeter. A small hand-perimeter (Fig. 6) 
allows direct ophthalmoscopy with simultaneous reading of the 
degrees. A plan is sketched in the known manner. We found an 
agreeable help an eyeball made of wood or paste-board. All 
necessary data are painted on its surface : cornea, ora serrata, 
insertions of the muscles, meridians and equator. The diameter 
of the ball is 44 mm., hence all measures divided by two are giving 
natural size. The hole is marked on its surface in pencil, thus we 
see the topographic relations directly and plastically. 

We do not instil cocaine, thus diminishing the danger of the 
corneal surface becoming hazy. A drop of pantocaine suffices to 
be able to make the local anaesthesia with subconjunctival 
injections of novocaine. 

The corresponding scleral surface is exposed and dried. The 
first nail is set in following the plan. The length of the nail 
depends on the diastasis of the retina in the region of the hole, yet 
it is advisable to choose a long one, say' 5 or 6 mm., in order to 
find it quickly' by ophtiialmoscopy'. With sufficient current 
(20 — 30 mA.) the nail plunges into the ey'e almost without 
resistance and the head adheres closely and immovably' to the 
scleral surface. 


With the ophthalmoscope the point of the nail is generally found 
immediately' and its relation to the hole is established. With luck 
the nail strikes the right spot. Sometimes we see only the white 
spot of coagulation in the detached retina, corresponding to the 
needle behind it; that is sufficient for localization. 


If the first nail is in a wrong position we settle the place of the 
next nail by' estimation, e.g., 3 mm. backwards meridianally' and 
2 mm. temporal or nasal longitudinally'. The nail put in, new 
ophthalmoscopic control follows : It is superfluous to say that 
all nails set in remain preliminarily' in their place. If necessary, 
we put in a third and fourth nail, till we did hit the hole or its 
margin somewhere, thus being able to get an easy start to put in 
ail the other nails around the hole. These nails are shorter, 2 — ‘1 
mm. 


An example of an operation is shown in Fig. 7. 

There is a ty'pical hole of horseshoe form, meridian 2.30 o’clock, 
13 mm. from the limbus. The first needle of 5 mm. hits the middle 
of the hole. With the following needles of 3 mm. length we mark 
the main points of the planned lines of coagulation, checking their 
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Fig. 7. 

Plan and course oi a detacViincnl operation. 

right position by ophthalmoscopic examination we fill up the line.s 
with nails of 2 mm. 

Having put in the last nail, an ophthalmoscopic control may 
follow, vet is not necessary. 

The nails are quickly removed one after the other with the 
grooved forceps, and the operation field closed. (The nails are 
counted.) 

There arises no harm from the nails in the wrong position or 
having perforated the retina. All such points give rise to small 
local inflammations, contributing to the adhesion of the re-attached 
retina. 

It did not seem to be necessary to insulate the head of the nail 
or the upper part of its shaft, though it could be done. Bare nails 
compared with insulated needles did not show any difference in 
working. 

For more than 3 years 1 have been using this set. Having gone 
through the whole evolution of the detachment-operation in the 
practice, I find it is superior to all other sets from the technical 
point of view. ^Ve make ophthalmoscopic examinations of the 
patient lying on the operating table and we start the operation 
only when we are certain of finding every detail of the fundus 
quickly and surely in this unaccustomed position. This and the 
technique together have contributed much to shorten the operation 
and to keep the cornea clear. The operation has become more 
exact, and this manifests itself in the increased percentage of the 
successful cases. “ 
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ANNOTATIONS 


On the Decay in Proof Reading 

It is odd that the more experience one has of reading proofs the 
worse one becomes at spotting typographical errors. We can only 
suppose that familiarity breeds contempt and that as one gets older 
one automatically pays less attention to what one reads. That we 
are not alone in this practice is evident in the perusal of an article 
in one of the daily newspapers of March 29, 1947, where the 
compositor has printed haheus corpus ior habeas corpus whoever 
read the proofs slipped up over the difference between “u” and 
“a.” It is an easy mistake to make. But if one reads a book 
published in the early 3 ’ears of the last century one usually finds the 
proof reading to have been extremel}' good. Even with the old 
fashioned “longs,” which is so closelj’’ similar to the letter “ f,” 
we did not notice a mistake in two volumes of about 500 pages each. 
Here, if anywhere, an error would be almost excusable. In the old 
days when the t 3 'pe was set b 3 ' hand it should have been eas 3 ' to 
pick out an “ f ” from the upper stratum of the case, and a “ long s ” 
from the lower stratum. And in using new t 3 'pe no error should be 
possible ; but with old t 3 ’pe which has been repeatedly in action it 
would be no wonder if, when the t 3 'pe was broken up, an occasional 
“ long s ” got into the “ f ” compartment and vice versa. 

Maybe the having had to concentrate on type of this sort will 
have helped to improve our proof reading. It was quite curious to 
note how one would make mistakes over the “ long s ” and take the 
word “ seed ” for “ feed.” On rare occasions either would have 
made sense ; but when we read what, at first sight, appeared to be 
“muffins” at the beginning of aline, we had mentally to scratch 
our head and look again. The word on closer inspection was 
“ muslins.” The paragraph dealt with the manufacture of commo- 
dities and however succulent a muffin of that era may have been it 
was obviously out of place in this connexion. 


On Bindings 

Our thoughts this month are devoted to bindings, by which we 
mean the covers of books not the binders that swathe the abdomen 
of the recentl 3 ’ delivered female. 

In olden times it was not unusual for the sheets to be sent out 
from the press bound in boards so that the purchaser could have 
the book bound in any style or material he liked. Plutocrats would 
choose a binding they liked and have the majorit 3 ' of the books m 
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their libraries bound alike. We have always thought that the 
results of this proceedure were monotonous and would prefer to 
have different bindings for different sizes of books at the least. 
Some books are of much greater value uncut and in their original 
boards than in the most expensive form of binding. 

A great deal depends on whether the owner wants his books tcv 
be read or merely looked at ; some bindings, like some persons, 
wear very much better than others. School prizes used often to be 
bound in “ tree calf," a form of binding that looks nice and shiny 
when new, but does not wear well. You do not need to be an 
authority on pig skins or law calf to settle the material for binding. 
Indeed, nowadays the question is settled for you by the publisher. 

Provided a text-book be not too large and weighty, cloth forms a 
good binding. If a stouter cover is needed, buckram is excellent. 
Vellum, or half vellum, in an}* colour you like, gives a very good 
appearance and wears well. .As to colour, this of course is infinite. 
The publisher will provide any colour in reason. We even remember 
having seen a book on colour blindness the cover of which was half 
red and half green. There is something to be said for a standard 
colour for professional text-books. Fuchs’ first English translation 
came out in black cloth ; the edition we bought in 1907 was in 
green, then came the red colour which has persisted till today. 
Nettleship’s little book was in green, Jessop’s in blue, Henry Juler’s 
in black and Sir George Berry’s in green. 

No one would wish to see the colour of a long set of volumes 
such as the Transactions of the Ophthalmological Society changed 
from its perennial green. Long mar* it continue! We alwars 
wondered who chose the colour of Vol. I. Was it Sir William 
Bowman, or the Council, the secretaries or the publishers ? Search 
of the early minutes might answer the question, but like most of 
the utterances of .Mr. Toots, it’s of no consequence. 

Much more important than the binding is the size and legibility 
of the print. It seems to us a poor economy to put a badly printed 
book into expensive covers for distribution as school prizes : but as 
these, we understand, are only to be looked at and never to be read 
it does not matter very much. 


Their name liveth for evermore. Ecclesiasiicus, xUv, i + 

It is sometimes said that our profession is too fond of tacking the 
surname of an 3 ’one who makes a discovery on to it. The process can 
certainlv be overdone, but there are some nominal appellations we 
could ill spare. 

The circle of Willis, the Eustachian tube and the foramen of 
Monro are cases in point. And. ma\’ we, in parenthesis, remind 
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Southerners that the great Edinburgh anatomists did not spell their 
name phonetically ? 

Go where you will in medicine and its allied subjects you meet 
examples of what we are considering. The pharmacists have their 
Blaud’s pill, Dover’s powder and Easton’s syrup among others. 
Our own specialty contains many examples and the names of 
Bowman, Meibomius, Argyll Robertson, Beer and von Graefe are 
always cropping up and their is hardly any telling where Hutchinson 
may not appear. We believe that Briggs was the first to describe 
the optic papilla, but if ever ft had his name attached to if we have 
choked him off. Schlemm’s canal is indispensable, and Herbert’s 
pits save a deal of descriptive writing. 

When all is said, we are no rvorse offenders than any other pro- 
fession. A botanist who discovers a new flower, a sportsman who 
shoots a new antelope, an ornithologist who finds a rare bird, each 
is sure to have his name added to it as a memorial. And, for our- 
selves, we have always liked the principle. Hunter’s canal must 
have been familiar to anatomists from very early times, but Hunter 
first made use of it to place a ligature on the femoral artery on the 
proximal side of a popliteal aneur 3 'sm and deserves an honourable 
tribute of this kind which will endure for all time. We see no 
reason why we should not continue to praise famous men in this 
way and the fathers that begat us. 


BOOK NOTICE 


The 1946 Year Book of the Eye, Ear, Nose and Throat. The 
Year Book Publishers Inc. Chicago, $ 3‘75. (Obtainable from 
Messrs. H. K. Lewis & Co., 136, Gower Street, London). 

This new edition of the well-established Year Book of the E)'e, 
Ear, Nose and Throat deals with the literature from August, 1945 
to July 1946, and follows the lines of its predecessors. 'Ihe con- 
tribution to ophthalmology occupies about 300 pages and is 
compiled by Dr. Louis Bothman of Chicago. The review of the 
year’s literature is not, of course, comprehensive, but the author is 
to be congratulated on the choice of papers referred to as well as 
the readable way in which the subject matter is presented. The 
volume will be found useful to ophthalmic surgeons, but so far as 
practice in this country is concerned, it would be more so if it were 
divided into two with a complete separation of oto-rhino-laryngology 
from ophthalmology. 
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THE "NORMAL” IN THE SYNOPTOPHORE 


To the Editors of The British Journal of Ophthalmology. 

Dear Sirs, — I am glad to see that Mr. Emsiey, in his letter in 
your last issue, confirms the very points that I, in my letter in your 
February issue, wished to make. 

If I had said “ qualities (as opposed to quantities) of heterophoria ’’ 
I should perhaps have been more clear. It is preciseh’ because it is 
not different "qualities” of heterophoria that the two instiuments 
test, that the failure to check the zero on the synoptophore assumes 
importance when comparing the instruments. 

We should, I think, all agree that tlie quantity of heterophoria 
revealed by anj' test depends upon the method of dissociation used. 
It depends also upon many other factors, some of which I have 
tried to e.vamine in an earlier paper (Brit.Jl. OphthaL, p. 142, 1941) 
to which I would refer Mr. Em.sley. My plea is for precision, where 
precision is possible, for an unchecked instrumental error obscures 
the ver}' factors it is desired to measure. 

Yours faithfully, 

Nigel Cridland. 

SOUTHSEA, HANTS. 

May 22, 1947. 


COLOUR VISION IN THE CONSULTING ROOM 


To the Editors of The BRITISH Journal of Ophthalmology. 

Dear Sirs, — In the article by Dr. Neubert on “Colour Vision 
in the Consulting Room,” May, 1947, p. 275. There are several 
points which require further explanation. The gross incidence of 
colour defectives is given in 5*5 per cent, which is considerably 
below the most recent estimates of the condition for the male 
population (7-8 per cent.). This low incidence may be due to the 
method of testing, no clear description of which is given. It is 
important to remember with the Ishihara plates that the light 
source must be good daylight or the test is of no value. With the 
Giles Archer Aviation Colour Perception Unit it is difficult to 
standardise the test, and no mention is made of the Test-Retest 
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reliabilit)' of this instrument on the same subject. This is a funda- 
mental point where comparisons of different apparatus are to be 
made. In the later stages of the paper a testing lantern with three 
■lights is quoted, but no mention is made of the constitution of this 
lantern. The only item of its construction which is given is that 
the source of light was regulated b}’ a rheostat. Now such a 
method of control prevents adequate control of the light intensity 
and is also responsible for variations in the colour temperature of 
the source. Once again there is no reference to the test — retest 
reliability of the second type of lantern, and without that no useful 
comparison can be made. Finally, no attempt has been made to 
determine whether the second lantern is testing e.vactly the same 
thing as the first — colour contrast plays a part in the second lantern 
and not in the first, hence the two lanterns are not testing e.xactly 
the same thing. 

In the absence of such information relating to the tests reported 
in this article, the author’s conclusions about the relative sensitivity 
•of the single light and the multilight lanterns are rendered invalid. 

Yours faithfully, 

John Grieve. 

JIEDICAL SCHOOL, DU.VDEE. 

May 19, 1947. 


NOTES 


Excerpta Medica 


We have received an announcement of this 
new publication together with the first issue of 
Section 13 (Dermatology and Venereology). The headquarters are 
in Holland and the Editor in chief is Dr. W. M. Woerdeman. • The 
intention is to furnish a complete survey of all medical literature in 
the form of short abstracts. These abstracts are prepared by a 
staff of 3,000 specialists -supervised by 400 editors. No details as 
to subscription rates appear in the announcement but these can be 
obtained from 111, Kalverstraat, Amsterdam, C. 


At the last Council meeting of the Faculty of 
Appointments Ophthalmologists, -Mr. J. H. Doggart was 

nominated the representative on the Editorial Board of the British 
Journal of Ophthalmology’ in place of Mr. Goulden. 
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H. B. Staiiard, A. G. Cross and A. G. Leigh have been appointed 
Assistant Surgeons to the Moorfields. Westminster and Central 
Ophthalmic Hospital. 


*■ * * 9 

The Illuminating AT the Annual General Meeting of the 
Annual'ocncraY'* Illuminating Engineering Society, on .May 13, 
Meeting. the President, Mr. J. S. Dow, presented the 

Report of the Council for the year ending 
December 31, 1946. Though recover}- to normal conditions has 
not been as rapid as might be desired the Society has continued to 
make good progress both as regards activities and membership. 
Por the first time the Council were able to report that membership 
has passed the 2,000 mark. 

In the year under review a Centre has been opened holding new 
meetings alternately at Gloucester and Cheltenham. 

The outstanding event of the year was the Society’s first Conven- 
tion, held in London, which proved a great success. The Society 
is now making arrangements for a Summer Meeting to be held at 
Harrogate from May 26 to 29, 194S, when the programme will 
include papers and social events. It is hoped that this initial 
meeting will be followed by other periodical gatherings in other 
areas. 

The names of the following Officers for the ne.vt session weie 
announced ; — 

President: — Dr. J. W. T. Walsh ; Vice-Presidents: — Mr. J. !M. 
Waldram, Mr. J. S. Preston and Dr. E. C. Walton; Hon. 
Treasurer: — Mr. J, C. Holmes; Hon. Secretary: — Mr. H. C. 
Weston; Hon. Editor: — Dr. S. English. 

Dr. M'alsh, the President-elect, is Chairman of the National Illumination 
Committee of Gt. Britain and is a Principal Scientific Officer in the Light Division 
of the National Physical Laboratory. He is well known to lighting engineers 
throughout the world as the author of several works on Illumination and Photo- 
metry which, though published over 20 years ago. are still regarded as standard 
works on the subject. 

His election sets a new precedent, for this is the first time that any member of 
the Society has twice been elected to the Presidential Chair. 

Finally the President announced the result of a ballot of members that had been 
taken on the proposal to forma Register of Lighting Engineers Under the scheme 
the names of those corporate members who fulfil certain conditions maybe included 
in a Register and are entitled to the exclusive use of the description " Registered 
Lighting Engineer (I.E.S.)." This proposal had been approved by a large 
majority. 

On conclusion of formal business the President introduced Dr. N. A. Halbertsma. 
President of the International Commission on Illumination, who delivered an 
address entitled “ International Relations in Illuminating Engineering.” Dr. 
Halbertsma outlined the history and development of the Commission and e.xplained 
the method of working of the Executive Committee and the National Committees 
of the various member countries. He also gave a number. of amusing anecdotes to 
illustrate the difllculties met on account of the different languages spoken by 
delegates representing many countries at meetings of the Commission. Finally. 
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Dr. Halberlsma mentioned problems still before the Commission and mentioned 
that it was hoped that more countries will become members of the Commission in 
the future. 

The next meeting of the International Commission on Illumina- 
tion, the first since the outbreak of war in 1939, has Leen arranged 
to take place in Paris in September, 1948. 

« • • * 


Oxford Ophthalmo- The XXIIIrd Annual Meeting of the Oxford 
ogica ongress Ophthalmological Congress will be held in 
Oxford, on Jul)' 3, 4, and 5, 1947. Mr. Williamson-Noble will be 
invested as Master on Jul}' 3, in the Department of Human Anatomy 
and will welcome the visitors. After the annual general meeting a 
discussion on “the contracted socket” will be opened by Professor 
Pomfret Kilner of Oxford and Mr. H. B. Stallard, of London. Mr. 
Tudor Thomas will read a paper on “ Donor material for corneal 
grafts,” and after an interval there will be papers bj' Mr. George 
Black, on “ Some aspects of the treatment of simple detachment of 
the retina ” and by Miss Savory’, of London, on “ Some uses of 
thrombin and fibrinogen in ophthalmic surgery’.” Tea will be taken 
in the gardens of Trinity' College and the Annual dinner in Keble 
College Hall. 

The second day opens with a paper by' Mr. Currie, of Cheltenham, 
entitled “ Eyesight and Industry'.” The Doyne Memorial Lecture 
will be delivered by Dr. Leon S. Stone of Yale University; it is 
entitled “ Return of vision and functional polarization in retinae of 
transplanted eyes.” A paper by O. G. Morgan on “ Some cases of 
inflammation of the other eye after cataract extraction ” and a 
symposium of outstanding and instructive cases will be opened by' 
Mr. Frank Law, Mr. H. Campbell Orr, and Mr. Philip Jafneson- 
Evans. Tea will be taken in Keble College Gardens. On July 5 
there are papers by Arnold Loewenstein on " Advances in anatomy' 
and physiology obtained by clearing ocular tissues " and by J. P- F. 
Lloyd on “ Making perimetry pay.” A cind film of “ a ball and 
ring implant for use in enucleation,” by' Norman L. Cutter, of 
Wilmington, Delaware, is the last item on the programme. 

* # * 

Third Pan-American Dr. Tomas R. Yanes, the President, and the 
Ophthalmology Executive Committee of the Third Pan- 
•^merican Congress of Ophthalmology have 
the honour to invite all ophthalmic surgeons to attend the event to 
be held in Havana, Cuba, from Sunday the 4th to Saturday the 
10th, January, 1948. 
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CUTLER’S 

TWO IMPLANTATION SETS 

The illustrations depict the two new plastic implants devised 
by Dr. Norman, L. Cutler of Willmington, Delaware, for use 
after enucleation to impart maximum movement to the 
prosthesis. Those on the left depict the original "Basket’’ 
implant and accessories, those on the right the later "Ball 
and Ring” implant, which provides a positive mechanical 
contact between the implant and the prosthesis. 


A. Shews the “ Basket ” im- 
plant, B. the button used to 
jf^ fv maintain the depression' 

V, during healing, C. the re- 

tainer-shcll placed inside the ■ 
lids to keep the implant ' 

I/plX centred and prevent pro- 

“ iMJ lapse of the conjunctiva, 

vs? D. the retainer used after the 

removal of B., and E. the . 
final prosthesis, which, in j 
X structure Is similar to D., but 1 
made to fit the depression \ 
after the shrinkage of the ; 

tissue has taken place, 
y illustrates the newer 

'V — .y " Ball ” implant shewing the 

ring to which the rectus . 
muscles are attached. 

— -■ — ^ G. shews the implant with x. 

the pin removed for imfaedd- \ 
c j . ^ -■ ing in the final prosthesis 

■i- N -v' H. 
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“BASKET” Implant A £1-2-6 6 3,6 0 6,9 I 

E (The prosthesis) Hospital patients - - - £10- 10-0 

Private patients from - - £21-0-0 

F. and G. “ BALL & RING ” Implant - £6-10-0 


A suitable set of Sutures, Black, Red and Green, 
with an Atromatic needle at each end, sterilized 
in seated tube }2.'6 per set. 


’Iheodore:' 

HAMBLIN IIH 

DISPENSING OPTICIANS 

IbWiaSORE STREET, 
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COMMUNICATIONS 


THE EFFECT OF ALUMINIUM AND ITS ALLOYS 
ON THE EYE : 

A Report presented to the Vision Committee of 
the Medical Research Council 

BY 

L. H. Savin 

LONDON 

Introductory 

Ix 1941 a voung British sergeant was hit in both eyes by an 
exploding rifle grenade. One eye was disorganised and had to be 
removed. A piece of non-magn'etisable metal from the grenade 
could be seen ophthalmoscopically in the vitreous of the second 
eye. Enquirv shewed that the metal was in all probability an 
aluminium zinc alloy. The patient was an intelligent man, 
desperately anxious for a prognosis. The following investigation 
arose from a desire to assist him. 

Metallurgical considerations . — Jessop in 1915 gave details of the 
composition of the missiles then in common use. He found that 
bullets were made of lead with a mantle of steel or cupronickel. 
Shrapnel was composed of fragments of iron, lead, and mixed 
metal in a metal cvlinder usuallv of iron. The common shell was 
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made of cast-iron or forged steel vitli a time-fuse of copper' or . 
aluminium. Hand grenades were of cast iron or glass. It will be 
seen that a high proportion of the missiles were of magnetisable 
metal. 

During the first world war excellent papers were written on the 
technique of removal of magnetisable fragments by the electro- 
magnet, but little emerged on the prognosis and surgical treatment 
of non-magnetisable intra-ocular foreign bodies. , 

Between tiie two wars the use for industrial purposes of the 
aluminium alloys increased greatly. These owed their popularity 
to their cheapness, and the ease tvith which they^could be adapted 
to any required purpose. The)'^ were liglit and non-rhagnetisable. 
Meanwhile came a marked development of non-magnetisable steels. 
In consequence the missiles of the recent war have been largely 
non-magnetisable. Stallard (1944) found that only 38 of 105 
intra-ocular foreign bodies from, his Nortii African casualties were 
magnetisable; Savin (1943, also 1945) had an even lower incidence 
in his service cases — one out of every si.x, a ratio that obtained 
both at the beginning and tow’ard the end of the war.. 

Pure aluminium is used commerciall)'^ where maximum resistance 
to corrosion is required, e.g., kitchen utensils and plant used in . 
the chemical and food industries. Because of its good conductivity, 
the pure metal is also used for electrical conductors* Aluminium 
alloys contain relatively small amounts of alloying elements,, 
copper, magnesium, manganese, nickel, silicon and zinc 
being most commonly used, either singly or, more frequently, 
in various combinations. The addition of alloying elements to 
aluminium improves its tensile strength and hardness, and 
aluminium alloys are therefore employed w'herever high strength 
combined with light weight is required, 'as in aircraft production. 

Depending on the manufacturing process for which they are best 
suited, aluminium alloys can be broadly divided into wTOUght and 
cast alloys; the former being produced and used in the form of 
sheet, strip,- extruded sections, forgings, wire, etc., and the latter 
as castings. Another classification speaks of medium and high- 
strength alloys. Among the latter, duralumin, an aluminium 
alloy containing 4'per cent, copper, 0-5 per cent, magnesium and 
0-5 per cent, manganese is the best.known. In some of its mechani- 
cal properties duralumin is equal to mild steel. Another, even 
stronger alloy recently developed, contains 4 — 8 per cent, zinc, 4-() 
per cent, magnesium and 3 0 per cent, copper as the main alloying 
elements. Nickel is added to improve the mechanical properties, 
of aluminium allo)’’s at elevated temperatures : thus an aluminium ■ 
alloy containing 4 per cent, copper, 2 per cent, nickel and 1-5 per 
cent magnesium (Y-alloy) is used for parts of internal combustion 
engines, such as pistons. 



Effect of Aecmimum and its Alloys on the Eye 451 

The more common cast alloys include the aluminium-10-13 per 
cent, silicon, the aiuminium-copper-silicon, and the aluminium- 
10 per cent, mag-ncsium alloys. 

The alloying of aluminium, wliile it improves the mechanical 
properties, as a rule reduces the corrosion-resistance of the metal. 
This reduction in corrosion-resistance is especially marked in 
alloys containing copper and zinc, whereas the effect of 
magnesium, manganese and silicon is much less marked. 

Since the war the Ministry of Aircraft Production has 
divided the aluminium' alloys into standard groups with 
recognised variation of composition. The standards of these 
groups are laid down under specification for aircraft factories and 
foundries. The group numbers were not in use before the war; 
and are intended to minimise the mixing of various grades which 
was customary before that time. 

1. — Review of the Literature 

The literature of intra-ocular foreign bodies of aluminium is 
fragmentary and scattered. 

The first references to such foreign bodies date to M'orld War 
I (1914-18). In the 1913 edition of his monumental study of the 
injuries of the eye Wagenmann makes no reference to the subject; 
and the edition of 1920 dismisses the matter in a sentence : 
“ During the world war intra-ocular foreign bodies of aluminium 
were frequenth' obsen-ed; they were generally minimal splinters; 
aluminium is relatively well tolerated, the inflammatory reaction 
being mild.” 

Handmann in 1915 and Pichler in 1918 drew attention to the 
appearance suggestive of sjmchisis scintillans following the entrj' 
of small foreign bodies into the vitreous. They recorded these 
foreign bodies as consisting of lead. Hertel in his review of ocular 
experiences during the 1914-18 war refers to these observ'ations 
and states that he regarded such foreign bodies as consisting of 
aluminium, for unlike lead, they were not radio-opaque. A 
similar suggestion was made by Weigelin in 1917 in a study of 
non-ferrous intra-ocular foreign bodies; he regarded some 
ophthalmoscopically visible foreign bodies with a lustrous 
metallic sheen as ‘‘ probably of aluminium,” especially when 
they were negative to the sideroscope. 

Whatever may have been the validity at the time of this dis- 
tinction modern radiological technique has robbed it of value. 

■ The first clearly recognised case of an intra-ocular foreign bod}’ 
of aluminium was noted by Jess in 1924. Some workers on an 
underground construction lost a blasting cartridge made of pure 
aluminium without the addition of lead. It exploded on being 
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picked up in the street by a man aged 40 years. He sustained 
injuries to the left eye. There was a perforating wound 1-2 mm. 
long in the centre of the cornea, and a grey-white foreign body 
■was embedded in the iris down and out with the point free in the 
anterior chamber.' The corneal wound shewed numerous fine 
metallic dots giving the wound of entry the appearance of a 
.silvery track. Fine silvery dots were' also ' seen on Descemet’s' 
membrane near the wound and over most of the iris, especially 
towards the limbus. The foreign body did not respond to the . 
sideroscope nor to the giant magnet, -and X-ray did not shew 
any definite shadow. No attempt was made to remove the frag- 
ments, “ owing to the repeatedly noted tolerance of the inner 
eye to aluminium.” The eye rapidly settled down; and during 
the course of two years over Avhich- it was observed, the only 
changes seen were depigmentation of the pupillary margin near 
the foreign body, and some pigment deposition at the root of 
the iris. A faint lens opacity noted at the time of the accident did 
not increase in intensitv. 

In reporting his case Jess stresses that in his patient it was 
clearl)' known that the foreign body was of aluminium, while 
previous records had assumed foreign bodies Avere of aluminium 
on inconclusive evidence, or had dealt Avith non-magnetic intra- 
ocular foreign bodies in general. 

The second case Avas reported by Fricke in 1925. A shooting, - 
instructor, aged 47 years, sustained injuries to both eyes from an 
exploding detonator, the casing of AA'hich consisted of aluminium. 
In the right eye there AA’as a small -perforating corneal Avound. 
The surrounding corneal tissue, Descemet’s membrane, the iris, 
and the anterior capsule all^ shcAved numerous fragments of 
glistening sih'er-like metallic dust. Opposite the corneal AA’ound, 
but considerably larger than it, there Avas a hole in the iris. The 
lens, A'itreous and fundus AA'ere normal. There Avas no inflamma- 
tory reaction and recoA'ery w^as good. The left eye suffered more 
scA'erely. There Avas a large perforating Avound at the limbus ^ 
Avith prolapse of iris, turbidity of the aqueous, keratic precipitates, 
and restriction of Ausual field upAvards. There Avas also fine 
metallic dust, distributed as in the, right eye. ' The lens Avas 
opaque. Fricke holds that the aluminium did not affect the course 
of the recovery. The iridocyclitis of the left eye cleared up'under 
treatment, and he ascribes the repeated recurrences . as probably 
due to the associated apical phthisis from A\4rich the patient 
suffered. 

Hesky in 1933 also described a case of aluminium in the anterior 
chamber. A mechanic, aged 42 years, came Avith a history that 
some five years previously he had been hit in the eye by a frag- 
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merit of pure aluminium. 'I'here was acute pain in the eve, and 
.‘^ome blurrinrr of vision. An X-ray as well as an attempted 
magnet extraction were apparently negative. The eve quieted 
tlown quickly and remained quiet for three years, when it suddenly 
became violently inflamed with deterioration of vision. Heskv 
noted circtimcorneal injection and a corneal opacity covering a 
foreign body in the anterior chamber, the foreign body being 
visible throtigli clear cornea when the patient was made to look 
sideways. X-ray examination had not revealed it. Operative 
removal of the fragment led to the clearing of the corneal opacity; 
and the lens, vitreous, and fundus were found normal. Examina- 
tion conlirmed that the splinter removed from the anterior 
chamber was indeed aluminium. 

In addition to these clinical observations the following experi- 
mental records have to be- noted : — 

1. jess in stressing the innocuousness of aluminium in his case 
reports mentions that he satisfied himelf on this point by animal 
experiments. Xo further details are given. 

2. Fontana (1938) reports three series of observations, each 
carried out on four rabbits : — 

(a) Implantation of splinters oF aluminium in the anterior 
chamber. There were no inflammatory reactions. The eyes were 
enucleated after 55-85 days. Histologically the only change 
obsers-ed was some thickening of the corneal epithelium at the 
site of the incision scar. 

(b) Implantation of filings of aluminium into the anterior 
chamber. There were mild inflammatory" reactions in the anterior 
segment of the eves. .The eyes were removed after 10 days. 
Histologically numerous particles of aluminium and some 
l)"mphocytes were seen in the corneal parenchyma and there was 
some atrophy of the ciliary body. The lens was clear. 

(c) Implantation of splinters of aluminium in the vitreous. 
There was no reaction and the eyes were enucleated after 30-04 
days. Histologically there was mild lymphocytosis at isolated 
areas in the cornea and ciliary body. 

In contrast to these relatively negative findings. Fontana 
reports three parallel obserrmtions on bronze. In each case severe 
destructive processes occurred, 

3. ilielke (1941) briefly refers to animal experiments con- 
ducted over a period of two years. Pure aluminium and various 
aluminium allovs were implanted at ophthalmoscopically visible 
sites in the animal eye. Pure aluminium itself and some alloys 
were inert, whilst .some other alloys liberated after a short while 
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flakes and corpuscles of metallic appearance. These could be seen 
floating freely in the vitreous. Mielke stresses that the inert 
behaviour 6f aluminium was unexpected in view of the purulent 
reaction aluminium splinters produce in the skin. • As a practical 
corollary he advises against the “ dangerous procedures ” aiming 
at the operative removal of aluminium splinters from the interior 
of the eye. (The author refers to a fuller account of his findings 
in the Ber. f. deut. ophthal. Gesellsch. for 1940. This publica- 
tion does not appear to be available at the present.) 

In discussing the mild reaction of the eye to aluminium Jess 
held that this was to be explained by tlie “ porous ” nature of 
the metal. He believed that after penetrating the cornea an 
aluminium splinter broke down into powder. Fricke found this 
suggestion improbable in view .of the hardness, of aluminium. 
He would on the contrary expect a splinter of aluminium to retain 
its shape even if it were made semi-liquid by the heat of an 
explosion. In support of his views he adduces arguments bearing 
on the melting point and specific heat of aluminium in contrast 
to those of 'copper and iron. . 

A careful reading of the three clinical cases reported in detail 
hardly substantiates the view-often expressed that aluminium is 
innocuous to the eye. In Fricke’s patient there were recurrent 
attacks of cyclitis and Hesky’s patient showed distinct if delayed 
intolerance to the aluminium fragment. There do not appear to 
be any cases recorded in detail on the effect of aluminium in the 
eye at a deeper level than the anterior chamber and there is there- 
fore no actual knowledge of the effect of aluminium bn the lens, 
vitreous or fundus. 

Jess’ and Mielke’ s experimental work is not reported in sufficient 
detail to allow adequate discussion. Fontana’s experimental work 
with aluminum is given rather as a contrast to the violence of 
reaction of bronze, than as a considered study of the effects of 
aluminium. The experiments w’ould have been more. conclusive 
had the metal been left for longer periods in the eyes before 
enucleation. Even so, aluminium was. not found b)'^ him to be 
completely inert. 

The available data in the literature therefore suggests that an 
intra-ocular aluminium foreign body does not produce the destruc- 
tive changes seen with iron and copper ; but there is no reason 
to believe that the metal is completely innocuous to the eye. The 
stress hitherto laid on the inertness of aluminium by many writers 
seems to be made in a comparative sense to the severity of action 
of the heavy metals, rather than as an absolute statement based 
on a separate consideration of the effects of aluminium. 


Effect of Aluminium and its Alloys on the Eye 


455 


2.~Clinical Case Reports on Eyes with Intra-ocular 
Fragments of the Aluminium Alloys 

Tlie fluctuaiing circumstances of the war rarelv allowed 
observation of patients for long- periods. When the first war 
casualties began to arrive it was soon found that a high propor- 
tion of eyes were injured by fragments of aluminium alloy. 
Among the Dunkirk wounded several cases were seen where such 
fragments were embedded in the eye. One .Algerian soldier had 
many small fragments of white metal dotted about in the vitreous. 
Afterwards other such cases were seen ; but only two were watched 
long enough to provide adequate information as to prognosis. 

Case 1. On December 4, 1941, a young sergeant-instructor was 
injured by the premature explosion of a rifle grenade, made of 
“ aluminium-zinc alloy.”* He had been hit in both eyes. The 
left globe was disorganised and there were severe lacerations of 
both lids. There was a puncture wound of the right eye and a 
small piece of white metal could be seen in the vitreous. Several 
teeth were broken. His right tympanic membrane was ruptured. 
He had multiple puncture wounds of the right arm, chest, side of 
neck, and lips. There were injuries to the right musculocutaneous, 
musculospiral, and circumflex nerves. The left eye was removed 
on December 8, 1941. The right e}’’e was carefully watched over 
a long period. 

At first the piece of metal presented a bright and silvery appear- 
ance as it lay on the retina overlying the inferior temporal branch 
of the arteria centralis retinae about 6 disc-diameters from the 
papilla. Gradually the metal assumed a powdery white coating, 
and it could be^seen that the retina in its neighbourhood was 
. turning greyish in colour. Later on the metal was found to have 
shifted slightly leaving a mark or imprint on the retina to shew 
its original position. (Fig. 1.) On the most peripheral corner 
of the imprint there was a white incrustation which seemed to 
have separated from the white encrusted piece of metal, for the 
loose fragment now shewed a silvery exposed surface at one side. 
Later the fragment settled on the retina about two disc-diameters 
distant from its original position. Here it stayed for some months. 

Later still the fragment shifted about 14 disc-diameters from its 
second seat of lodgment, and in its third resting place it finally 
disintegrated into a mass of powdery white debris. On January 6, 
1944,- the two retinal imprints could be plainly seen. (Fig. 2.) 
There was some retinal pigmentation in the neighbourhood of 

* This was the description of the metal gWen by official sources. Mr. Freeman 
Horn, of the British Aluminium Companj-. Ltd., holds that the early corrosion and 
breaking up of the metal in this case would suggest that the fragment was,a zinc- 
base aluminium alloy such as was commonly used for rifle grenades. 
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the white mass of debris near the second imprint. Since that date 
the appearances have remained unchanged. Meanwhile the 
patient has been boarded out from tlie service. The corrected 
vision in the eye is G/o. He is ea'rning his living as a clerk. 

It can be judged that this particular fragment w;as not com- 
pletely inert, as it disintegrated slowly and appeared to cause 
local patches of necrosis in the adjacent retina. There has been 
no evidence of any remote chemical action. 

Case -2. This patient was struck by a piece of German shell- 
casing, and there is only strong presumptive evidence, that the 
missile was in fact a piece of aluminium alloy. His Bren gun 
carrier was hit by a German 88 mm. shell on September 28, 1943, 
in Ital)'. He sustained burns on his back and left arm, and 
multiple puncture wounds of face, neck and arms. Both eyes 
were hit by shell fragments. Attempts to save the left eye failed. 
It was enucleated in North Africa on November 1, 1943, when 
it was found to contain several non-magnetisable metallic frag- 
ments. 

He %vas admitted to Horton Hospital on December 10, 1943. 
The right eye was emmetropic with vision 6/18. The right 
cornea shewed a faint nebula with scattered patches of pigment 
thought to be of iritic origin on the posterior surface. There were 
patches of iris pigment on the anterior lens capsule. The lens 
itself seemed clear, as was the anterior chamber of the eye. There 
were many vitreous opacities, and two small pieces of metal were 
seen suspended in the anterior vitreous. These fragments were 
covered with a white coating and were very simjlar to the small 
oxide coated aluminium fragments which will be described later 
in the account of the rabbit experiments. 

A large metallic fragment lay on the peripheral retina. Near 
it was an oval mark on the retina which was thought to' be a 
local imprint as described in Case 1. 

The patient was kept under observation for T months. During 
this period the vision dropped to 6/24. Vitreous opacities 
increased. The large metallic fragment gradually acquired a 
•white coating, and the retina in the adjacent region gradually 
began to shew a diffuse pigmentation. For instance on January 5. 
1944, the large fragment w'as clearly seen covered w'ith a grey 
incrustation and surrounded by streaky retinal pigment w'hich was 
also visible in streaks, dots, and lumpy aggregations in the 
adjacent retina. (Fig. 3.) The pigment appeared to be retina! 
rather than choroidal and w'as thought to indicate death of rods 
and cones in the pigmented areas. The “ imprint” near the- 
metal • seemed to involve deeper structures ; large choroidal 



Fig. I. 

Sergeant W.J.H. Right fundus 1 1 months after entry of foreign body. 
The metallic fragment can be seen down and outwards, and the 
" imprint ” indicating its previous site just above it. 
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vessels could be seen traversing the patch. In tlie foreground 
could he seen a minute fragment of \vliite-coated metal suspended 
in tlie vitreous. 



Privnte R.N. Fundus appearance 16 months after injury. A large 
fragment is seen with a grey incrustation, and is surrounded by streaky 
retinal pigment in the adjacent retina. Below the fragment an 
“ imprint,” can be seen exposing the underljring choroidal vessels. 

The patient has latterly been much troubled by swirling clouds 
of vitreous opacities. As there is still unabsorbed metal present 
in the eye, further deterioration in vision is likely. There seems 
no prospect of extracting the metal from this eye, the magnet 
having been tried unsuccessfully. 

In this case besides local chemical reaction to the metal, there 
has been some more diffuse reaction, as shewn by the pigmentary 
changes bn cornea, lens capsule, and in retina, arid by the increas- 
ing vitreous opacities. It is unfortunate that no metallic fragments 
have been submitted' to analysis. 
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3. — Experimental Observations on Rabbits 

In preliminary experiments the animals were picked -without 
any special regard to their fur colour. Presentl}"it was realised 
that the pigmentation of a rabbit’s fundus bears considerable 
relationship to its colour. In judgments of whether a fundus 
condition was pathological it was necessary to start with a standard 
type of fundus, excluding partial choroidal colobomata which were 
encountered undul)’- frequently in the rabbits available. Even- 
tually a suitable standard rabbit type was selected from a silver- 
grey chinchilla-rex cross. This gave a light coloured fundus with 
minimal peripheral pigmentation. This was the type employed 
for the e.xperiments with pure aluminium. 

Onl}!- one animal of the series suffered from intercurrent disease; 
it was eliminated. 

1. — Standardisation of Technique 
Standardisation was secured by the following measures : — 

(a) Anaesthesia . — It was necessary to evolve a technique which 
would allow the implantation of metallic fragments in the rabbit’s 
eyes without undue risk of death, without movement of the eyes 
under anaesthesia, and without post-anaesthetic complications. 
The e 3 "es of the first three rabbits used were anaesthetised by 
instillations of 5 per cent, cocaine drops. In the first case it was 
thought that aqueous was lost rather rapidly from slight move- 
ments made by the animal. In the second case anaesthesia was 
satisfactor}’. The third animal started violently when the opera- 
tion on its second eye was in progress causing a prolapse of iris 
and vitreous. 

Subsequent!}' general anaesthesia with a solution of nembutal 
gr. 1 to the c.c. given intravenously into the marginal vein of the 
ear was tried. .A-bout 0-75 c.c. was found necessary for a 
moderatel}'- large rabbit. At first smaller doses Avere used in con- 
junction with local cocaine anaesthesia. If the animal was too 
lightlj^ anaesthetised, sneezing or reflex squealing sometimes- 
occurred. Better results were obtained when slightlylarger doses 
of nembutal Avere emplo}'ed Avithout cocaine locally. This ran 
rather near the danger-line. Taa'o rabbits died almost immediately 
after receiAong their injections apparently from sudden cardiac 
failure. A third rabbit seemed to recoA'er satisfactoril}' and hopped 
round its cage. A fcAv hours later it aa'hs found dead from no 
apparent cause. As it had been a health}' animal, the presumption 
was that death AA-as due to some after-effect of the anaesthetic. 
Generali}' rabbits anaesthetised Avith nembutal recoA^ered rapidly 
Avithout any apparent after-effects from the drug. The possibility 
that the effects noted in the experiments might be changes caused 
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by a near-!etha! dose of ncmbiila! could be clearly eliminated, for 
sucli effects were observed in eyes which had been anaesthetised 
exclusively with cocaine, and were not observed in the unoperated 
eye of nembutal-anaesthetised animals which had aluminium or 
its alloys implanted in one eye onlv. 

(b) Technique for Anlcrior Chamber and J’itreoiis Implajita- 
lions. — To make the experiments strictly comparable a standard- 
ised operative technique had to be evolved. In proportion to*the 
size of the globe the extra-ocular muscles in the rabbit are much 
thinner and flatter than in man. The nictitating membrane also 
has its muscles, and must be considered in planning operative 
procedures. Need of postoperative treatment or of dressings 
obviousl}’ had to be avoided. In the case of a vitreous implanta- 
tion it was desirable to insert the metal so as to be easily visible 
ophthalmoscopically. The methods evolved proved their sound- 
ness in 26 successful implantations into the anterior chamber and 
.9 into the vitreous. 

1. Anlcrior chamber. — Under anaesthesia as already described 
an incision 3 mm. long and 2 mm. distant from the limbus was 
made with a Taylor knife in the postero-superior corneal quadrant. 
The incision passed obliquely through the cornea] stroma into the 
anterior chamber; and it was often possible to remove the knife 
without losing aqueous. The metallic fragment, sterilised by boil- 
ing in distilled water, was picked up by toothless curved iris 
forceps and inserted into the anterior chamber. An iris repositor 
was gently inserted to slide the fragment well into the anterior 
chamber. This manipulation sometimes had to be repeated several 
times where several fragments were inserted. Care was taken 
to select fragments of smooth surface to avoid unintended trauma. 

This operation gave good results in general ; but had the 
weak point that at the end there was -little aqueous 
in the anterior chamber, and as the anterior chamber reformed 
the iris tended to adhere to the inner aperture of the corneal 
wound. An anterior synechia, usually only of thread-like con- 
sistency, occurred in 19 of the 31 operations. Filling the anterior 
chamber with saline might have lessened the incidence of 
synechiae, but was thought undesirable as introducing complicat- 
ing factors, and rendering the technique less simple. In order 
to estimate the part played b}"- operative trauma in the results, 
two eyes (rabbits 20 and 24) had the operation performed with- 
out the insertion of an)- fragment. Instruments were passed 
through the wound as in a standard implantation. Five days 
after the operation the wound in rabbit 20 had healed. There 
was a thread-like anterior synechia and a dot-like opacitv in the 
lens at that site. This opacity was capsular and grew less marked 



460 




L. H. Savin 

as time went on. In rabbit 24 there was also a small' anterior 
synechia; but the eye quieted quickly and lens and media 
remained clear. In rabbit 19 an inert piece of metal (3 cms. of 
coiled-up platinum wire weight 15 mg.) was inserted into the 
anterior chamber by the usual technique. The entr}’- wound 
healed quite uneventfully and without anterior synechiae. 

2. \Hrcous chamber . — Here the problem was to insert the 
metal through a puncture well' protected from infection, and 
sufficiently far back to render the inserted fragment easily visible 
ophthalmoscopically ; moreover vorticose veins and other large 
vessels had to be avoided. A Graefe knife puncture was made 
behind the equator slightly' posterior to the vertical meridian 
(i.e., 10 o’clock for the right eye, 2 o’clock for the left eye); the 
blade was entered in a meridianal direction, as delicately as 
possible, and not very' deeply' into the vitreous. In some instances 
there was a little bleeding, but less than would have been found 
after the equivalent operation on a human eye. Curved iris 
forceps proved the best instrument for the insertion of metallic 
fragments. It was rather common at first for the fragments, to 
adhere to the forceps on withdrawal, this could be obviated by 
a slow withdrawal of .the forceps. 

There seemed few complications from this operation. Contrary 
to expectation no cases of detached retina occurred in the series. 
In rabbit 24 a control vitreous puncture was performed on one 
ey'e. The puncture healed rapidly' and uneventfully. 

No complications which might be construed as any'thing corre- 
sponding to sy'mpathetic ophthalmitis in man nor any signs of 
infection -were seen in the series. 

Taking the experiments as a whole it was clear that operative 
trauma play'ed a small, if any', part in the effects produced by the 
metallic fragments. It has been suggested that since 
the maximum life of a rabbit was approximately one-tenth that 
of a man, pathological processes might be correspondingly 
speeded up; no such acceleration was noted in these experiments. 

2.— Analysis of Experimental Findings 

(a) Changes hi the .metallic fragments . — Most experiments’ 
were performed with 99-9 per cent, pure aluminium, Avhich was 
employ'ed in 16 ey'es ; in 2 eyes slightly' less pure aluminium 
(98 per cent.) was employed. For purposes of comparison 
aluminium copper (group 2) was; used in 4 ey'es, aluminium 
magnesium (group 3) in 2, aluminium nickel copper (group 4) in 
4, aluminium copper (group 6) in 2, aluminium silicon (group 8) 
in 2, and aluminium zinc (group 9) in 2 ey'es. In one further 
case a piece of platinum wire was employ'ed. 
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TIiu only case wIuto the metal was unaffected was that of the 
platinum. The IS eyes tested with pure aluminium formed a 
homogeneou.s group. The various aluminium allovs were each 
tested in a few cases to see if there was much qualitative difference 
in their effect. It' proved impossible to discriminate bv the avail- 
able clinical means between the behaviour of fragments of pure 
aluminium, and fragments of alloy. 

None of the aluminium or allov fragments remained unaltered. 
Within a few days or weeks of insertion most fragments became 
coated with a thin film of powdery white material (9 instances). 
In some ca.ses the film pre.sented the appearance of a white or 
yellowish-white exudate and was thicker than the usual white 
coating (9 instances). In other cases there was a fibrinous coating 
to the metal (G instances). This was confirmed in rabbit Xo. 3 
which was killed 3 days after an anterior chamber insertion of 
aluminium copper (Group 2). The fragment was withdrawn in 
its coat from the anterior chamber and the coating of the fragment 
was investigated microscopically. .-V change, which on the whole 
developed rather later (10 instances) was the appearance of 
gelatinous material around the fragments — a development which 
sometimes ran parallel to absorption of the metal. .A. late effect 
observed in 11 instances was fragmentation or powdering of the 
metal ; it was never seen before the sixth week. Some of the 
powdered metal was often observed in positions far from the 
original situation of the fragment. This may possibly have been 
connected with the lively movements and skittish behaviour of 
the vouneer rabbits. Sometimes these movements shifted the 
main fragments from one position to another inside the eye. 
Substantial or complete absorption of the metal occurred as a 
comparatively late change in 6 cases. The surface of such metal 
tended to assume a honeycomb appearance. Iridescence was 
sometimes' observed to appear near a sharp edge or corner of 
metal, presumably indicating some chemical change. Table I 
shows the time sequence of these changes. 

Changes in the fragments in relation to Dosage of Metal . — 
Doses emploved ranged between 0 3 mg. to 20 mg. In the larger 
doses multiple fragments were usually employed. A dose of 0-3 
mg. was employed in 8 instances, 0-4 mg. in 4, and 0-5 in 7. Doses 
-of 0-9 mg., 4 mg., and 6 mg., were employed in 2 instances each, 
whilst doses of 1-5 mg.. 3-32 mg., 4-98 mg., G-64 mg., 8 0 mg., 
8-3 mg., 10-0 mg., 12 0 mg., and 20 0 mg. were employed in single 
instances. 

No alteration in the qualitative changes obser\-ed in the frag-’ 
ments appeared to occur when larger doses or multiple fragments 
were used. An odd feature was that when several fragments 
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Table I. Approximaic Time of Onset of Changes in Metal. 
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were employed in the same eye, while the alterations were similar 
in type, the various fragments shewed enormous variations in 
the degree they were affected. For instance one piece might be 
bright and shiny, while a second might be covered with a white 
powdery coat, or coated with gelatinous material. These differ- 
ences did not seem to correspond to anv constant factors. When 
multiple pieces were employed, they were cut from the same sheet 
of metal with the .same stainless steel knife, and sterilised by boil- 
’ ing in the same test-tube. An impression was gained that changes ' 
were' more rapid where two pieces of metal were in contact and 
at those edges of the metal which lay in actual contact with iris, 
lens, or cornea. As the multiple fragments were generally of the 
same shape, it was not thought that surface area was the factor 
involved : perhaps small differences in electrical potential play 
some part in these variations. 

(b) Local effects of fragments on adjacent ocular structures. 
(Table II.) Fragments of aluminium or allov which came into 
apposition with the internal ocular structures were frequently 
found to form a greyish necrotic patch in the subjacent structure. 
This “ imprint ” took the shape of the fragment, but varied 
slightly according to the situation in the eye. Sometimes in the 
iris and lens there was a tendency for the metallic fragment to 
sink into the soft tissues. In some cases the imprint became 
vascularised or occasionally pigmented. The incidence of 
imprints and their distribution are indicated in the last column of 
Table II. 

Corneal imprints were noted in six eyes. In one case (rabbit 
22, R. eye) the end of a fragment impinged on the posterior 
corneal surface. Three weeks later there was a diffuse haze in the 
‘ cornea in this region and the end of the piece of metal was coated 
with jelly. Later the metal absorbed leaving a grey patch on the 
posterior corneal surface. Slit-lamp examination shewed metallic 
powder adhering to the patch. In a second case (rabbit 16, R. eye) 
a diffuse imprint formed round a piece of metal which gradually 
eroded forward into the corneal stroma. A third imprint (rabbit 
16, L. eve) shewed as a pigmented plaque on the posterior corneal 
surface. A fourth imprint (rabbit 14, R. eye) shewed as an 
irregular diffuse patch containing a fragment of metal. A fifth 
imprint (rabbit 14, L. eye) was irregular in shape, and appeared 
to shew hyaline corneal degeneration. The sixth fragment 
(rabbit 2, R. eye) was observ'ed at first coated with white and 
adherent to the posterior corneal surface. Eventually a vascuiar- 
ised scar formed containing metallic fragments. 

Iris imprints were observed in 12 eyes. In one case (rabbit 
4, ,L. eve) a grev patch was first noted when the piece of metal 
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shifted. Later the imprint was vascularised. The piece of metal 
in its new position sank slowly into the iris. In a second case 
(rabbit 5, L. eye) a white mass was first noted at the site of a 
partially absorbed piece of metal. white iris imprint resulted. 
A similar wliite imprint was seen in a third eye (rabbit R. eye). 
In a fourth case (rabbit 7, L. eye) the metallic fragment lay for 
some time on the iris surrounded with jelly. After the metal had 
become absorbed there was a grey iris imprint. In a- fifth eye 
(rabbit 12, R. eye) a necrotic patch was noted on the iris after 
the metal shifted*. In a sixth eye (rabbit 12, L. eve) there was n 
large grey imprint noted ■ after shifting of the metal. A large 
area of iris atrophy resulted with, new vessel formation in the 
adjacent iris. In a seventh eye (rabbit 14, R. eye) there were 
multiple grey iris imprints powdered with metal. In an eighth 
eye (rabbit 14, L. eye) a grev iris imprint gradually became 
depigmented and atrophic. A similar sequence of events occurred 
in a ninth eye (rabbit 13, R. eye). Three other eyes shewed 
grey iris imprints (rabbit 13, L. eye; 16, R. eye; 22, R. eye). 
Altogether vascularisation of an imprint was noted in 3 instances 
in the iris. . 

Lens imprints. The lens differed from other portions of the 
eye in being more susceptible to diffuse changes than to localised 
alterations. Lens opacities occurred in 28 instances; but these 
could be classified as “ imprints ” in 2 instances only. In the 
first (rabbit 1, R. eye) the lens capsule became opaque where a 
metallic fragment rested. Later a deeper opaque “ imprint ” 
formed in the lens. In the second case (rabbit 12, R. eye) a 
square fragment lay on the anterior lens capsule. The fragment 
shifted shewing a necrotic grey patch. In some instances pieces 
of metal resting on the surface sunk gradually into the substance 
of the lens. 

Fundus imprints were noted in four instances.. In the first 
(rabbit 8, R. eye) fundus examination shewed a metallic fragment 
far forward with an iridescent white coat. Behind it lay a pig- 
mented scar thought to be a retinal imprint. Later the metal 
shifted. The scar was now seen to be dead-white with pigmented 
edges. In the new site of the metal the adjacent retina shewed 
pigmentation. In the second eye (rabbit 8, L. eye) a pigmented 
patch thought to be an imprint lay posterior to the metal. In the 
third eye (rabbit 18, R. eye) at one stage the metallic pieces were 
coated with a white film. Po.stero-superiorly was a white imprint, 
partially vascularised. In the fourth eye (rabbit 18, L. eye) near 
the lower end of a strip of metal a strand of gelatinous material 
extended from metal to retina. Powdery metal could be seen in 
the strand. Near tljis point were two white and necrotic imprint 
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areas. Later one of these patches shewed deep vessels 
(apparently choroidal) running across it, and pigmentation around 
it. 

(c) General Effects on the Eye . — The general effect of the 
introduction of aluminium and allov fragments into the eve, as 
opposed to the local effects already discussed, can be dismissed 
briefly. In view of the mobility of many of the fragments, a 
distinction between local and general effect cannot be maintained 
too rigidly, but it is convenient for descriptive purposes. An 
analysis of the effects noted is given in Table II. 

The lens was one of the structures most commonly affected 
indirectly. Lens opacities were noted in 28 instances. The 
opacities varied in type, often in the same lens. Simple striae 
were noted in 13 instances; dots and vacuoles in 10. and 
irregular opacities in 10 instances. The opacities were mainly 
in the anterior capsule in 5 instances. In 6 cases the opacities 
were in the anterior cortex, and in 4 cases in the posterior cortex 
of the lens. In 4 cases polychromatic lustre was noted under the 
slit-lamp. As already noted there were two lens “ imprints.” In- 
several cases fragments of metal sank into the substance of the 
lens. Oddities included two opacities in the form of a small ring. 
There were three complete cataracts of chalky white type. 

None of the normal rabbits examined shewed any lens opacities. 
There seemed no doubt that the large number of opacities des- 
cribed were toxic in origin, either directly from immediate cqntact, 
or indirectly from disturbances in the nutrition of the lens arising 
from the action of the fragments on the uveal tract. 

Inflammatory changes in the uveal tract were noted in a number 
of instances. These changes were usually gradual. Anything 
approaching the picture of an acute iridocyclitis with keratic 
precipitates "as seen in man was noted in only, two eyes. 
Posterior synechiae appeared in 10 instances, causing 
iris bombe in 2 eyes. Iris atrophy on transillumination was noted 
as a late change in 14 eyes. In one case the eye became shrunk 
and fibrosed. 

\’itreous opacities were noted in 5 cases, blood in the vitreous 
in one. 

The assessment of fundus appearances in the rabbits proved 
difficult, e.xcept in the case of gross changes such as the 
localised ‘‘ imprints ” already described in the neighbourhood of 
metallic fragments. A series of normal rabbits when carefully 
examined ophthalmoscopicallv shewed wide variations in the dis- 
tribution ^and extent of their fundus pigmentation. The picture 
was complicated by some of the animals having pigmentation on 
the lower part of the fundus possibly connected with a tendency 
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to choroidal cololioina possessed by some of the strain. As already 
noted the degree of pigmentation, bore some relation to the colour, 
of the rabbits, and silver grey rabbits of special . rex- 
chinchilla cross gave some approach to fundus standardisation. 
This standardisation was, however, approxirnate, as normal rabbits 
acquire more fundus pigmentation with increasing age. Of the 
48 eyes experimented upon, 42 shewed initial patchy fundus pig- 
mentation. In the cour.se of experimentation 28 eyes developed 
pigmentation of what was thought a pathological degree, though 
tills judgment was arbitrary. Six eyes developed’ obvious 'localised 
patches of choroiditis. Retinitis proliferans developed in three 
instances. . ' 

It must be concluded that toxic fundus changes were not 
uncommon, a finding confirmed by histological evidence. 

A general reaction frcquentlv observed was the formation of. 
new vessels in the eye. For instance, the corneal operation scar 
shewed superficial vascularisation in 15 instances; but in thi.s 
situation the vessels could hot be dissociated frorri direct operative 
trauma. In other parts of the eye this .discrimination could be 
made. The cornea shewed superficial vessels in 10 instances 
There was interstitial vascularisation in 2 eyes, deep vascularisa- 
tion in two. New vessels formed at the limbus in 3 instances. 
Iris imprints became vascularised in 8 in.stances. In 2 eyes large 
vessels appeared on the lens capsule. Vessels appeared around 
metallic fragments in 3 cases. ■ One fundus' imprint became 
vascularised. New vessels appeared in the 3 cases ’of retinitis 
proliferans encountered. 

Insufficient control experiments were performed to settle the 
question whether this common neo-vascularisation was in any way 
specific for aluminium or aluminium alloys. 

A large number of isolated oddities were noted anforig the eyes 
used for experimentation. Two’' eyes developed 130110115 keratitis. 
One eye became buphthalmic (or staphylomatous) attaining a 
corneal diameter of 19 mm... There were two cases of .zonular 
keratitis, one of interstitial, and one of deep keratftis. In one 
case cholesterol crystals appeared in the corneal stroma. Polds m 
Descemet’s membrane were twice observed. In . two cases pigment 
appeared on the corneal surface, once at the limbus. 

(d) Size and site of fragment . — In the experiments employing 
alloys the total amount of metal introduced was 0-3 mg.'in 7 cases, 
0-4 mg. in 4 and 0-5 mg.- in a further 5 cases. The difference in 
dosage was not sufficiently marked to enable any fine discrimina- 
tion in the reaction of the eye to A'arying dosage, of rhetal. None 
the less as can be seen from Table II, the suggestion emerged that 
0-3 nag', was probably better tolerated than 0*5 mg. . This is part!- 
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cularlv seen in the case of fundus reactions. In' the case of 
aluminium implants the dose varied considerably, ranging from 
(>3 mg. to 20 mg., and here the correlation between dosage and 
effect emerges more clearly. Four eyes became disorganised; the 
dosage to which they had been submitted was 4 mg., 10 mg., 
3-32 mg., 20 0 mg. ; whilst the slighter effects on the cornea, iris, 
and lens generalfy tended to coincide with smaller doses, though 
exceptions were observed. 

There was also some difference in the reaction of the eye accord- 
ing to the site of implantation. In the case of the alloys only two 
experiments in vitreous implantation were carried out, 0-3 
mg. being inserted in each case. It is noteworthy that one of 
these two eyes became disorganised, constituting the only dis- 
organised eye in the experiments with alloys. The second eye 
with vitreous implantation, though not ending in disorganisation, 
also ran a severe course. Implantations of alloys into the anterior 
chamber appear to have given the milder reaction, N’one of the 
14 e 3 'es ended in disorganisation, only two showed a gross corneal 
reaction, and one a gross iris reaction, whilst none gave a gross 
lens reaction. Gross fundus changes were, however, present in 6 
of these cases. In the case of implants of pure aluminium 2 dis- 
organised e,ves were noted out of 11 anterior chamber implants, and 
2 out of 7 vitreous implants. Comparison is difficult as neither the 
dosage nor the time factor were uniform. What is significant is 
that with the larger doses the site of implantation did not seem to 
matter much : all the tissues of the eyes appeared to be involved 
in the reaction. With smaller fragments the suggestion emerges 
that with anterior chamber implants the anterior segment of the 
eve was more prone to be involved than the posterior segment, 
whilst the opposite held true for vitreous implants. 

That the site of the implant influences the position of the 
reaction is seen most clearh' from the distribution of the imprints. 
The 6 corneal imprints, the 12 iris imprints, and the 2 lens imprints 
all occurred with anterior chamber implants, whilst the 4 fundus 
imprints were all seen with vitreous implants. Contiguity rather 
than dosage appears to be the determining factor as is seen in the' 
case of the 12 iris imprints. Here the dosage of the implant 
ranged between 0-5 mg. to 12 mg. 

4. — Illustrative Experiments 

The following illustrative experiments bring out the reactions 
observed with pure aluminium and with the alloys. The ocular 
reactions to increasing doses of aluminium inserted into the 
anterior chamber and into the vitreous are illustrated bv five and 
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six observations respectively, whilst single instances are given of 
approximately equal doses of five different alloys inserted into the 
anterior chamber and there is one instance of an alloy inserted 
into the vitreous. ' ‘ - 

A. — Insertion of Pure Aeuminium 

(1) Into' ihc anterior chdmbcT. 

(a) Effect of O o mg. observed for 4^ months. 

Rabbit b. A fragment of Oo mg. of 999 per cent, pure 
aluminium was inserted info tlie left anterior chamber. Four 
months later the appearance was tis in I'ig. 4. The corneal scar 
was firmly healed, but included a black patch of iris "pigment. 
Near the scar the iris shewed a grev irregular imprint at the former 
site of the fragment. The piece of metal had disappeared and 
could nowhere be seen. 



Fig. 4. 

Rabbit No, 5. Appearance 4 months after implantation of O'S mg. 

pure aluminium into the anterior chamber. 

(a) An “ imprint ” is seen on the iris. The metal itself has disappeared. 

Some iris pigment is visible in the incision scar. 

(b) Pigmentarj' and necrotic changes are seen at the peripheral fundus. 

The fundus shewed peripheral pigmentary changes and some 
small and necrotic white patches. Many lens opacities were visible. 

(b) Effect of 4 mg.' observed for 10 months. 

Rabbit 13. Through a postero -superior corneal incision 4 mg. 
of 99 9 per cent, pure aluminium were inserted in 1 mg., fragments 
into the anterior chamber. Soon the corneal scar became vascular- 
ised. Two of the pieces of aluminium sank into the lens; the 
other two fell to the lower angle of the anterior chamber and 
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became covered with jelly and' incrustation. .After a while 
posterior svneciiiae formed and were followed by iris bombe. 

Ten months after insertion the appearances were as in Fig. 6. 
The lower third of the cornea presented a grey opacity in its deep 


Fig. 5. 

Rabbit No. 13. Implantation of 4-0 mg. pure aluminium into the 
anterior chamber. .Appearances after 10 months. The lower third 
of the cornea shows a grey opacity in its deep stroma. Opposite this 
area a jelly, derived from the foreign body, has previously formed. 

The comeal opacitj- shows superficial vascularisation. The iris shows 
severe inflammatory changes with extensive posterior sj-nechiae and 
the formation of iris bombe. 

/ 

Stroma. This was the area which had been opposite the jelly 
previously formed. This area of cornea presented much superficial 
vascularisation, the fine newly formed vessels taking origin from 
the limbal vessels. There was also much superficial marginal 
vascularisation at the limbus above. 
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The corneal scar shewed fin? vascularisalion ; and there was a 
' broad anterior synechia attached to this entry scar. 

In the lower angle of the anterior chamber lay the partially 
absorbed remains of one of the fragrirents, coated with white jelly 
and exudate. 

In the pupillary area was a nodule of lens matter. This had a 
few fine vessels on its .surface, which appeared to be rising from 
the anterior surface of the iris. The pupil was firmly adherent to 
the lens capsule, and w'as blocked with fibrous tissue. Much of 
the iris, particularly below, shewed' iris bombe. 



Fig. 6. 


Rabbit No. 14. Implantation of \6'0 mg, pure aluminium into the 
anterior chamber. Effects seen at 10 months. The aluminium had 
been inserted in 6 fragments of 1 mg. each. There is diffuse opaci- 
fication in the lower part of the cornea. Superficial vascularisation 
and increased iimbal pigmentation are present. A comeal “ imprint " 
is seen in the pupillaiy area. Transillumination showed the iris to be 
atrophic. Over the site of insertion of the metal a large grey iris 
imprint with pigmented margins is seen as shown in the upper part 
of the illustration. 
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(c) Effect of 0 mg. observed for 10 months. 

Rabbit 14. Through a postero -superior corneal incision G mg. 
of 99-9 per cent, pure aluminium was inserted into the left anterior 
chamber in fragments of 1 mg. each. Ten months later the appear- 
ances were as in Fig. 6. The lower portion of cornea shewed an 
opacity of a diffuse nature in its deeper layers near the angle of 
the anterior chamber. This area' of cornea' shewed superficial 
vascularisation arising from the limbus and confined to the area 
of the opacity. Limbal pigmentation was increased and the 
pigmented patches encroached at some points on to the corneal 
epithelium. Opposite the pupillary area there was a posterior 
corneal imprint of irregular shape. The iris was atrophic as 
shewn on transillumination. Near the site of insertion of the 
metal was a large grey iris imprint with pigmented margins. The 



Rabbit No. 16. Implantation of 10 mg, pure aluminium into the 
anterior chamber of rfsht eye. Changes seen after 10 months. The 
aluminium had been inserted in 10 pieces of 1 mg. each. After under- 
going the milder changes seen in the earlier cases, including patho- 
logical fundus changes, the eye became enlarged simulating 
buphthalmos. Tlie corneal diameters measured 19 mm. Diffuse 
oedema of the comeal epithelium and an interstitial keratitis with 
much t-ascularisation^ are present. The conjunctiva is heavily 
vascularised. 
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lens shewed many dots and striae. In the lower angle of the 
anterior chamber some of the metallic fragments could be seen- 
coated with exudate and jelly, and dotted here and there with 
pigment. 

(d) Effect of 10 mg. and S mg. respectively observed for 10 
months in the two eyes of the same animal. 

Rabbit IG. Under nembutal anaesthesia 10 pieces each rveighing 
1 mg. of 99-9 per cent, pure aluminium were inserted into the right 
anterior chamber, and 8 similar pieces into the left. 

In the right eye the metai underrvent the usual changes of 
becoming coated \vith white material and jelly, vascularisation and 
absorption. Iris and corneal imprints formed. Some of the bits 
of metal sank into the iris stroma. Pathological fundus changes 
appeared. Ten months after implantation the eye presented the 
appearances shewn in Fig. 7, The eye was now diffusely enlarged 
and looking superficially like a case of buphthalmos, though closer 
inspection shewed that the detailed appearances differed and were 
rather those of a general staphyloma. The corneal diameter was 
19 mm. There was a diffuse oedema of the corneal epithelium 
and an interstitial keratitis with much vascularisation. Through 
the cornea could be seen masses of gelatinous material and 
fragmented pieces of metal. There was much increase of pigmen- 
tation at the limbus. The conjunctiva was heavily vascuiarised. 
Transiilumination shewed that the iris was atrophic and that thefe 
were anterior synechiac. The lens and fundus were- not visible at 
this stage. 

Meanwhile progress of the changes had been much slower in the 
left eye'. -A.ppearances ten months after insertion of fragments 
were as in Fig. 8. Here there was a large posterior corneal imprint 
opposite the pupillary area, with a diffuse pigmented plaque on 
the posterior corneal surface. Several pieces of metal covered with 
white exudate and jelh- could be seen at the low^er angle of the 
anterior chamber, ©pposife the fragments the cornea was opaque 
on its deep surface and vascuiarised superficially. The metallic 
fragments sherved signs of partial absorption, and powdery metal 
could be seen on the anterior surface of the iris which was atrophic. 
The lens shewed streaky opacities. The left fundus shew'ed much 
diffuse pigmentation, which w'as considered pathological.' 

(2) Into the vitreous. 

(a) Effect of 0-9 mg. with picture at 13 rveeks. 

Rabbit 8. Fragments of 99-9 per cent, pure aluminium rveighing 
(1-9 mg. were inserted through sclera! puncture into the vitreous. 
Thirteen weeks later the appearances w'ere as in Fig. 9- T|ie 
fragment lay on the peripheral retina covered with a greyish-whits 
coat. The fundus generally shewed a large number of stnul 




Fig. 8. 


Left eye of the same rabbit. (Rabbit No. 16.) Here S strips of 
aluminium 1 mg. each had been inserted into the anterior chamber. 
The reaction, obser\'ed for the same period of 10 months, ran a milder 
course. A large comeal “ imprint was present in the pupillary area 
\\*ith a diffuse pigmented plaque on the posterior comeal surface. 
Several pieces of metal covered with white exudate and jelly can be 
seen at the lower angle of the anterior chamber. Opposite these frag- 
ments the cornea tends to be opaque on its deep surface and 
vascularised superficial!}'. Some disintegration of the metal can be 
seen, as also white powdery debris on the anterior surface of the iris 
which is atrophic. Lens opacirirs are present. 



Fig. 9. 

Rabbit No. 8. Implantation of 0-9 mp. pure aluminium into the 
vitreous. Chanpes obser\’ed after 13 weeks. The frajjment is seen 
to lie peripherally on the retina, and shows a preyish white coat. A 
number of small necrotic white patches are seen throuphout the fundus. 
The inset shows the striae which were seen in the lens of the other eye. 



Fig. 13. 

Insertion of one piece of aluminium weighing 
Appearances observed at 7 months. Two 
bem of a smaller one at the end of the 
exudate ^ t 'c nietal itself is eroded and coated with white 
hmedoo of ge'^itinous material extends from the metal to the 

fj.:. ofrand d imprints. Part of the metal can be seen in 

loclcal n?e1oe f fundus. There was patho- 

ogical pigmentation in the periphery of the fundus. 
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necrotic white patches. The inset to the figure shews the striae 
which were seen in the lens of the other eye. 

Later on the metal shifted leaving a retinal imprint. .Pigmenta- 
tion increased in the fundus. 

(b) Effect of 3-32 mg. .and 4-98 mg. with illustrations at 9 
months and 7 months respectively in the two eyes of the same 
rabbit. 

Rabbit 17. Four fragments of 99-9 per cent, pure aluminium 
each weighing 0-83 mg. were inserted into the right vitreous 
through an antero-superior scleral puncture behind the equator of 
the eve. There was much difficulty in making the fragments 



Rabbit Ko. 17, right eye. Implantation of 3-32 mg. of pure aluminium 
in 4 fragments into the vitreous. Changes observed after 9 months. 
The eye is shrinking; the corneal diameter measured 12 mm. as 
opposed to 14 mm. for its fellow. Marked superficial keratitis of 
the zonular wpe. The limbus is vascularised and the vessels extend 
on to the corneal lesion. The iris is atrophied. Posterior sjnechiae 
and iris bombe are present. 



476 


L. H. Savin 


remain in position, 'and it is possible that the lens might 
have been touched by the forceps. 

A month later the lens began to shew opacities. Gradually it 
became opaque, the iris atrophied, and iris bombe occurred. 

Nine months after operation the appearances were as in Fig.' 10. 
The eye was shrinking; the cornea measured 12 mm. as opposed 
to 14 mm. for its fellow. There was a well marked superficial 
keratitis of the zonular type. The limbus was vasciilarised. 
Superficial fine vessels passed from the limbus to the patch of 
keratitis. The iris was much atrophied. There \yere posterior 
synechiae all around the pupillar}' ring, and some proliferation of 
iris pigment was noted on the anterior lens capsule. Iris bpmbc 
was present. , There was a chalky white cataract. 

Meanwhile events in the left eye had taken a somewhat diiferent 
course. Here 6 pieces of 9Df) per cent, pure aluminium each 
weighing 0 83 mg. had been uneventfully inserted through a 
postero superior Graefe puncture behind the equator. Gradually 
the corneal periphery became vascularised and the iris became 
atrophic. Lens opacities developed, more particularly in the 
posterior lens cortex. Some of the pieces of metal were covered 
first with white coating, and then gradually absorbed. . Others 
shewed comparatively little change. Seven months after the initial 
operation the fundus appearances were as in Fig. 11; The disc 



Rabbit No. 17, left eye. Implantation of 6 pieces of pure aluminium 
each weighing 0*83 mg. into the vitreous. Appeai'ances as seen after 
7 months. The disc is largely blurred by vitreous haze. Fibrous bands 
with arborescent blood vessels come forward into the vitreous. There 
is much pigmentary change. The retinal imprint/* marking the site 
formerly occupied by a bit of metal, is seen on a level with the disc. 


f 
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(c) Effect of 8-3 mg. in 10 fragments and of a single fragment 
of 6-64 mg. observed for 7 months in the two ’eyes of the same 
rabbit. 

Rabbii 18. Ten pieces each weighing 0-83 mg. of 99-9 per cent, 
pure aluminium were inserted througli a postero-superior Graefe 
puncture into the vitreous of the right eye. ' Gradually the corneal 
periphery became vascularised, and in the next few months the 
iris gradually atrophied, so that it transilluminated generally, with 
particularly atrophic patches near the pupillary margin. The lens 
developed streaky opacities. The fundus appearances 7 months 
after insertion of fragments are shewn in part in Fig. 12. In the 
area shewn in tlie figure 4 fragments of metal could be seen massed 
on the retinal surface. Some of the pieces were covered with a 
white film. One was dotted with flecks of haemorrhage. A retinal ^ 
imprint could be seen as a greyish-white patch, bordered with a 
line of dark pigment. Elsewhere in the fundus (not shewn in the 
figure) could be seen the scar of the insertion wound. There was 
a large fresh pigmented patch above the disc. 

Meanwhile the effect on the left eye was tested by the insertion 
of a single piece of 99-9 per cent, pure aluminium in strip form 
weighing 6-64 mg. (equivalent to 8 of the 0-83 fragments used 
.separately on the other eye). Gradually the cornea became 
vascularised peripherally and the iris atrophic. Lens opacities 
developed. Seven months later the fundus shewed two large white 
retinal imprints which had been exposed by a recent shift of the 
metallic strip. A third imprint could be seen at the opposite end 
of the strip. In detail the appearances were those shown in Fig. 
13 where the strip looks somewhat foreshortened. The strip was 
eroded and coated with white exudate. The two lower imprints 
were covered with white and necrotic material. The upper imprint 
shewed fresh vascularisation at one side. A strand of gelatinous 
material ran to the junction of the two imprints. Powdery metal 
could be seen in the strand and scattered over the nearby fundus. 
There was pathological pigmentation in the fundus periphery. 

(d) Effect of 20 mg. observed for 6 months.. 

Rabbit 23. 20 mg. of 99-9 per cent, pure aluminium were 

inserted into, the right vitreous through a postero-superior scleral 
puncture. Six months later the cornea was vascularised and showed 
zonular degeneration. Other areas of cornea shewed cholesterm 
crystal deposits in the stroma. The cornea was ectatic and only 
measured 9 mm. across as opposed to 13 mm. in the other eye. 
The appearance of the iris is shewn in Fig. 14. The iris shewed 
a central funnel-shaped depression with two vascularised white 
nodules projecting centrally in the pupillary area. The rest of, 
the iris was in a condition of iris bomb^ and was -much atrophied. 
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B.— Insertion of Aluminium Alloys 

(1) Into the anterioT chamber. 

(a) Effect of 0-5 mg. aluminium-copper (group 2), observed for 7 
months. 

Rabbit 12. A piece of aluminium-copper (group 2) weighing 
0.5 mg. was inserted into the left anterior chamber. Eleven weeks 



Rabbit No. 23. Implantation of 20 mg. of pure aluminium into the 
vitreous. Appearance of the iris after 6 months. The eye showed 
extensive degenerative changes. The cornea was ectatic, vascularised 
and developed zonular degeneration. Elsewhere in the cornea 
cholesterin crystals could be seen in the stroma. The iris, shown in the 
illustration, gave the appearance of a central funnel-shaped depression 
m'th uvo vascularised white nodules projecting centrally in the pupillaiy 
area. There was extensive atrophy and iris bombe was present. 


later the appearance was as in Fig. 15. The limbus was somewhat 
vascularised. .Above the pupil was a grey iris imprint. This was 
dotted with white-coated metallic powder from the fragment. Fine 
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Fig. 15 . 


Rabbit No. 12. Insertion of 0-5 mg. aluminium-copper into the anterior 
chamber. -Appearance after 11 weeks. The limbus is somewhat 
vascularised. -A gre>- “ imprint ” dotted with white coated metallic 
powder from the fragment is seen on the iris above the pupil. The 
cornea above the “ imprint shows slight vascularisation. In the 
pupillary margin powdery fragments of the metal are seen. There 
are posterior sjaiechiae and some iris pigment on the anterior lens 
capsule, and opacities are present in the lens itself. The metal itself 
is seen below the pupil. It is partially absorbed and encrusted with a 
yellowish white covering. The overlying cornea is slightly hazy and 
vascularised. 



Fig. 16. 

The same eye at 7 months. The fracment had shifted exposing an 
underlying “ imprint ” surrounded by fibrous tissue, which extends to 
the anterior lens capsule. The metal itself is in a more advanced 
stage of disintegration, and is covered by yellowish white coating. The 
lens shows opacities and polychromatic lustre. Some fragmentation of 
the metal can be seen. 




Rabbit Xo. 1. An aluminium-copper fragment is seen in the anterior 
chamber. The fragment had fallen down upon the anterior lens 
capsule where there was a capsular opacity, also a superficial lens 
opacin-. A broad pigmented srnechia connected the opacity to the 
pupillaiy margin. 

The metal itself was parth- absorbed and fragmented. In part the 
metal showed a white coating. The limbus was vascularised. The 
comeal scar had healed. 



Fiq. 20. 


Rabbit No. 4. Insertion of 0-5 mR. aluminium-nickel into the anterior 
chamber. Appearances after 5 months. Above and anteriorly an ins 
" imprint ” is seen. On its surface small fragments of powdery metal 
are present. The metal itself had sunk to the lower .angle of the anterior 
chamber and is coated with yellowish white exudate. There is some 
limbal injection and fine capillary vasrularisation of the superficial 
cornea of this area. 



.Fig. 21. 

Rabbit No. 9. Insertion of 0 3 mg. aluminium-nickel into the vitreous. 
Appearances at three months. The lens shows posterior cortical 
opacities and some blood on its posterior surface. On the fundus the 
metallic fragment can be seen at right angles to an underlying 
“ imprint," the site of its original position. 
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On the back of the cornea in the previous site of the rnetal-tvas 
a faint grey imprint. Superficially in the cornea there was fine 
vascularisation in this region. The subjacent iris shewed a greyish- 
vellow imprint, surrounded on the iris by lines of fibrous tissue, 
which extended to the anterior lens capsule. 

The cornea was superficially vascularised over the new site of the 
metal; and there was also a nebula. The metal itself laj' at the 
pupillary margin and was dotted over with pigment. The fragment 
was mainlv eroded and was covered with a yellow'ish-white 
coating. The lens shewed opacities and polychromatic lustre. The 
fundus shewed pigmentation thought to be pathological. 

(h) Effect of 0-5 mg. aluminium magnesium observed for 9 
weeks. 

Rabbit 11. -A fragment of aluminium magnesium (group 3) 
weighing 0-5 mg. was inserted into the left anterior chamber. The 
appearance 9 weeks later was as in Fig, IT. The metallic fragment -• 
was adherent to the posterior surface of the cornea. The area in 
contact with cornea was relatively bright. The posterior surface 
of the metal was thickly covered by a white coating. The lens 
shewed streaky cortical -opacities. There \Yas considerable fundus 
pigmentation. 

Later the metal eroded forwards into the corneal stroma and 
gradually became fragmented. There were numerous lens changes, 
and gross fundus pigmentary changes. . 

(c) Effect of 04 mg. of aluminium-copper, obser\-ed for 18 
weeks. 

Rabbit 1. In this rabbit 0-4 mg. of aluminium-copper (group 6) 
alloy was inserted into the anterior chamber. Eighteen weeks 
later the appearance was as shewn in Fig. 18. There was limbai 
vascularisation. The corneal scar had firmly healed. The frag- 
ment had slipped down on to the anterior lens capsule, where there 
was a capsular opacity with some opacity of the subjacent lens 
matter. This opacity was connected by a broad pigmented and 
vascularised synechia to the pupillarr- margin. The metal was 
covered with a white coating, and was partiallj^ absorbed. Some 
fragmentation of metal had taken place, and white coated small 
fragments were visible on the surface of the lens opacity and on 
the synechia. Examination with the slit-lamp shewed polychro- 
matic lens lustre, and there were pathological fundus changes. 
{d) Effect of 0 4 mg. aluminium silicon observed for 3 months. 
Rabbit 7. Here a fragment weighing 04 mg. of aluminium 
silicon (group 8) was inserted into the R. anterior chamber. Three 
months later the appearance was as in Fig. 19. The fragment was 
partially eroded and had a coat of powdery-white material with 
gelatinous material on the anterior surface peripherally. Xew 
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vessels rose from tlie iris in this region and passed across the front 
of the 'metal. The pupillary margin was slightly everted and 
adherent to the posterior surface of the metal. Dot and streak- 
shaped lens opacities were visible' in the lens. 

Later on the metal absorbed almo.st completely, an imprint 
shewed on the iris deep to the fragment, lens opacities increased, 
and the fundus shewed pathological changes. 

{e) Effect of fl-o mg. of aluminium-zinc with picture drawn at 
5 months. 

Rabbit 4. Five months after 0-5 mg. of aluminium zinc (group 
9) had been inserted into fire anterior chamber fire appearance was 
as in Fig. 20. .A.bove and anteriorly the iris shewed a greyish- 



Fig. 19. - 

Rabbit No. 7, Implantation of 0 4 mg. aluminium-silicon into the 
anterior chamber. Appearances after three months. The fragment is 
partially eroded. Some fragmentation and formation of gelatinous ‘ 
material on its anterior surface is seen at the end away from the pupil. 

Ins vessels pass in front of the metal. The pupillary margin is > 
Rightly distorted, and adherent to the posterior surface of the metal. 
Opacities are present in the lens. 
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white imprint. On the surface of the imprint could be seen small 
fragments of powdery metal. There was slight vascularisation of 
the superficial cornea near the limbus. The actual metallic frag- 
ment had dropped to the lower angle of the anterior chamber, 
where it lav coated with 3 *eIlowish-white e.xudate. There was 
enhanced vascularity of the limbus opposite the metal, and fine 
capillarj’ vascularisation of the superficial cornea of this area. 

The metal became deeply embedded in the iris, which was 
vascularised in this area. Peripheral pigmenfarj' changes appeared 
in the fundus. 

(2) Into the vitreous. 

(a) Effect of 0-3 mg. aluminium-nickel-copper with picture 
drawn at 3 months. 

Rabbit 9. A square fragment of alunfiinium — nickel-copper 
(group,4) weighing 0-3 mg. w'as inserted without difficulty into the 
vitreous through a scleral puncture (L, ev'e). There was no 
appreciable bleeding and the fragment was at once easily visible 
ophthalmoscopicalljL Three months later the appearances were as 
in Fig. 21. The lens shewed posterior cortical lens opacities. 
There was some blood on the posterior surface of the lens. Fundus 
e.xamination shewed that the metallic fragment was completely 
coated with a whitish-yellow covering. The fragment had been 
dislodged by the animal’s movements and lay at right angles to its 
original position. Deep to the fragment could be seen a retinal 
imprint at the original site. 

Atrophic patches appeared in the iris. Lens opacities increased. 
-The fundus shewed retinitis proliferans. 

5. — Histological Findings 

Twenty-nine eyes with intra-ocular foreign bodies and two 
control ej'es were available for histological examination. The eves 
were preserved in formol saline and later bisected 'for paraffin 
sections to be made. .A. serious difficultv was that the numerous 
small metallic bodies in the eyes rendered it difficult to cut sections. 
Even the rninute fragments in many of the corneae were found to 
destro\' instantly the cutting edge of the microtome knife, so that 
there was gross destruction and tearing of the surrounding tissues. 
This trouble was overcome to some extent by picking out any ' 
foreign bodies which were noted in the paraffin block; but this 
process in itself tended to spoil the ocular tissues immediateh’^ 
adjacent to the fragments, while it was usuallj- found that some 
minute fragments were overlooked. In order to obviate this, many 
of the sections werexut rather thicker than usual. This helped to 
produce a complete section ; but often at the expense of the finer 
histological details. .Moreover, many of the sections were found with 
torn or folded corneae, damaged lenses, and other imperfections. 

Much time was spent in endeavours to overcome thc.se difficulties. 



An attempt to work out a technique in wliich -the metailic frag- 
ments mig'lit be removed by tlie use of some selective solvent, was 
unsuccessful. It seemed that liie best course was to reject those 
parts of the sections tidjacenl to the foreign bodies as liable to be 
vitiated bv accidental dama<re. Conclusions were based on sections 
somewhat distant from the fragments of metal. 

In correlating the sections with the clinical observations on the 
e.vperiments, it has to be remembered that a considerable time had 
elapsed in most cases between the original experiments and the 
acute immediate changes, and the final disposal of the animal. 

The more significant histological changes 

The cornea. — There was hyalinizalion in two cases (1, r and I). 
In three cases the section pas.scd through the healed corneal scar 
(5, r; 20, 1; 22, r). The cornea was frequently vascularised, 
completely sometimes (J7, r; 20, r), and in other cases peripherally 
(17, 1 ; 2(i, r). In two cases plaques were observed in the cornea 
(13, 1 ; 23, r) their structure being vascular or fibrous.. In one case 
(17, r) the cornea shewed peripheral wrinkling. 

The anterior chamber shewed in two cases metallic fragments 
and exudate (14, r; 13, 1) and in one case fibrous bands (13, I)- 
The iris, — A large number of pathological changes tvere 
observed. The iris shewed marked thickening in two cases (l,_r; 
7, 1), in one case (1, L) there was round -celled infiltration with 
foreign body giant cells. In many, instances the iris shewed 
atrophy, partial in 5 cases (4, r; 13, r; 16, r; 22, r; 23, 1), well- 
marked in one (5, r), complete in S cases (11, r; 14, r; 14, 1'; 16, IJ' 
17, r and 1 ; 18, r and 1). There was fibrosis in two cases (<, 1 ! 
17, 1). Anterior synechiae were noted in 3 cases (14, 1 ; 16, r; 23, r/; 
Exudate was noted behind the .iris in one case (17, r). Abnormal 
pigment distribution was seen in 10 cases; this was superficial in 
two cases (17, 1; 22, r), patchy in three (4,'r; 1, r,; 16, r), and 
widespread and diffuse in five cases (5, r ; 10, r ; 13, r; 14, r; 17, r). 

The lens. — As already stated the lens had frequently suffered in 
the cutting of the sections. In one case the lens seemed to.be 
disorganised and calcified (9, I), and in 4 ca.ses (9, 1; 13, 1; ^7, Ih 
23, 1) it was surrounded with exudate and incorporated with the 
. ciliary bod}'. 

The vitreous chamber was filled with debris in one case (18, !)■ 
The retina.— \n three cases (1, r and 1; 23, r) the retina, was 
degenerate. There was loss of structure of the nervous elements 
in two cases (5, r ; 11, 1). Cystic degeneration was observed in the 
peripheral retina in two instances (7, r; 11, r). The retina might 
be atrophied in a local area (14, r), or more usually complete (8 
cases ; 5, r and 1 ; 7, r ; 8, r and 1 ; 9, 1 ; 10, r ; IS, 1). Fibrosis was 
observed in one case (9, 1), organisation in another (7, 1), and m 
one instance there was retinitis proliferans (17, 1). 
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More active changes included choroidoretinitis (~, 1), cellular 
infiltration (10, r), active exudation in 6 cases (10, 1; 11, 1; 13, r; 
14, r; 16, r; 23, 1), disorganisation in two cases (10, 1: 11, r). 

The choroid . — Abnormal features were frequently seen. Exudate 
was noted in 4 cases (1, r and 1 ; 16, 1 ; 23, r). Thinning was noted 
in one case (5, r), and excessive vascuiarisation in another (13, r). 
Optic nerve . — Degenerative changes were noted in one case 

(i, 1 )- ' 

Taking the eve as a whole, although defects in the preparation 
of the sections prevented a complete review, the histological 
findings were explicit enough to shew that aluminium was not 
inert in the eve : it caused widespread low-grade inflammatory and 
degenerative changes, seen histolo'gically as well as clinically. 
Detailed histological reports are shown in Appendix II by Major 
J. O. Oliver. 

Disfribufioii of Aluminiitm in the Ocular Tissues 

Since pathological changes from aluminium are widespread~ln 
the eye, and as it has also been noted that fragments of pure 
aluminium could apparently be completely dissolved in an eye 
(Case 22, r), the question arose as to how extensively the aluminium 
was disseminated through the ocular tissues. 

It was at first hoped to utilise the intensely coloured red " lake ” 
produced by aluminium salts with alizarinsulphonic acid as a 
means of tracing the aluminium, but consistent results could not 
be obtained. 

A second method which utilises the red colour formed when 
aluminium salts combine with aurintricarboxylic acid was almost 
as disappointing. This colour reaction has to take place at a pH 
of 4-9 and is developed by heating at a temperature of 70--7S 
degrees C. This staining method proved uncertain at one time, 
producing red staining areas in the section, while subsequently 
similar sections from the same block, treated in apparentlv similar 
fashion, failed to stain. In the successful stainings the deeper 
layers of the cornea, the ciliarv* body, and the inner nuclear layers 
of the ' retina appeared to shew staining for aluminium most 
markedly. But the results were insufficiently constant to be 
considered a valid indication of the true distribution of the 
aluminium in the ocular tissues. 

Whilst local changes near the fragments mav be regarded as 
being directly due to the action of aluminium, it must be left an 
open question whether the more remote changes are due to 
aluminium possibly disseminated through the ocular tissues, or to 
.some indirect toxic effect. 
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6 . — Discussion . 

Only scanty clinical records are available : three anterior 
chamber implantations (Jess, I'ricke, Hesky), . one anterior 
chamber and lens (Fricke), and two vitreous implantations (Savin). 
In one of Savin’s cases the identification of aluminium was on 
strong presumptive evidence only. The animal ^casc records are 
all upon rabbits and include 35 anterior chamber implantations 
(27 Savin, 8 Fontana) and 13 vitreous chamber implantations (9 
Savin, 4 Fontana), The e.vperimental work of Jess and Mielke is 
not recorded in sufficient detail for critical assessment. 

There is close agreement between the animal and human case 
records. Jess’s case shewed fragmentation of the metal, depig- 
mentation of the pupillary margin ncar.the foreign body, pigment 
deposition at the root of the iris, and a faint lens opacity. .^11 
these points were frequently demonstrable in the e.\'perimental 
animals. Fricke’s first case shewed fragmentation of metal in the 
right eye, as frequentl}’- noted in the animals; his second case 
shewed fragmentation of the metal, lens opacities, and iridocy- 
clitis; all these changes loo were ob.served in the present e.xperi- 
mental study. Hesky’s case shewed corneaT opacity, and^ iritis, 
both being changes found in the animal series. Likewise the 
changes in the vitreous observed bv Savin clinically" (coating ot 
the metal, imprint formation, and some retinal pigmentation in 
one case, and more severe changes in the second : coating of the 
metal, mild iridocyclitis, vitreous opacities, localised imprints, and 
pigmentary" changes in the adjacent retina) were also observed m 
the e.xperimental animal. Whilst the changes observed in man so 
far — including changes in the metallic fragments, imprint 
formation and pigment deposition in adjacent ocular tissues are 
paralleled in the experimental animal, the more. remote changes 
seen in the rabbit have not as y'el been noted in human ey"es. 

In the experimental series no tangible difference could be 
established between the effects of pure aluminium as opposed to 
aluminium alloy"S. Both groups give the same end result : Jens 
opacities, quiet inflammatory iris changes, atrophy of . the ins, 
choroiditis, choroidal and retinal degeneration and atrophy, 
retinitis proliferans, and also possibly vascularisation of various 
parts of the eye. There is some suggestion that with equal dosage, 
the presence of aluminium, or its alloy"s, is more deleterious when 
it is in the vitreous than in the anterior chamber. There is, how- 
ever, no suggestion that particles in the anterior chamber are well 
tolerated. The size of the fragment seems to be a more definite 
consideration : the larger fragments are distinctly less tolerated 
than smaller fragments. 

Aluminium and its alloy’'s produce early effects in the adjacent 
tissues, but that widespread changes occur is clear from the almo.st 
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constant presence 'of fundus lesions, no matter what the size or 
position of the fragment be. Though aluminium and its alloys 
are not so destructive to the eye as iron and .steel, these metallic 
intra-ocular foreign bodies call for operative removal. The 
technical difficulties for such removal are, however, such that it 
would seem that in individual cases an opportunist policy has to 
be adopted. It would seem that where the fragments are readily 
accessible, as in the anterior chamber, their removal should be 
attempted. Intravitreal fragments are probably best left alone 
except where their size is such tiiat the loss of the eye is inevitable, 
if an expectant policy is adopted. 

Summary 

The literature of intra-ocular aluminium is reviewed. .A case is 
reported in which a piece of “ aluminium zinc ” (or possibly zinc 
base aluminium) was obser\-ed over a period of three years as it 
lay on the retina of an only eye. The metal was at first bright and 
silvery. Later it became coated with a white cover, probably of 
aluminium hydroxide. The fragment shifted twice, each timt* 
leaving a retinal “ imprint,” before eventually disintegrating into 
white powder. .A second case behaved similarly. 

Twenty-five implantations of aluminium and aluminium allo} 
' fragments were made into the anterior chambers of rabbits by a 
standardised^ technique; and 9 vitreous chamber implantations. 
There was no clinical difference in the behaviour of pure 
aluminium and various alloys. Doses varying from 0-3 mg. to 
20 mg, were used ; the ocular reaction tended to be more severe 
with the higher doses. 

The fragments were obser\-ed to become coated with white 
powder, with yellowish exudate, with fibrin, or in late cases with 
jelly. A late change often seen was powdering and fragmentation 
of the metallic fragment. In G cases the fragment was completely 
absorbed. 

Common local changes were necrotic “ imprints ” left by the 
metal ; of these 6 imprints were corneal. 12 on the iris (9 grey, 2 
white, 1 necrotic), 2 in the lens, 4 in the fundus. 

General ocular effects on the eye included lens opacities in 28 
eyes, striae, dots, vacuoles, and irregular opacities; these lens 
opacities were occasionally accompanied by polychromatic lustre. 
There were 5 anterior capsular opacities, 6 anterior cortical, 4 
posterior cortical, 2 capsular imprints, and 3 complete cataracts. 

Quiet inflammatory changes in the uveal tract were frequent. 
These included 10 cases of posterior synechiae. 2 cases of iris 
bomb^, and 14 cases of iris atrophy. 

Other changes included pathological fundus pigmentation in 
23 cases, 6 cases of, localised choroiditis and 3 of retinitis 
proliferans. 
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Pathological vascularisation, not reported in the literature in 
human cases, occurred often in the animals. It is uncertain 
whether the reaction is specific Tor aluminium. 

Among other oddities were noted 2 cases of bullous keratitis, 1 
staphylomatous eye (false buphthalmos), 2 cases of zonular 
keratitis, 1 interstitial keratitis, 1 deep keratitis, 2 pigmented 
corneae, 1 pigmented limbus, 2 cases of folds in Descemet’s 
membrane. 

Histological investigations were hampered by technical difficul- 
ties. The changes observed were such as would.have been expected 
from the clinical findings. They included- hyalinisation and 
vascularisation, of the cornea, iritis and iris atrophy, abnormal iris 
pigmentation. Retinal and choroidal pathological changes were 
noted in man)” instances.' Abortive attempts were made to trace 
the distribution of the aluminium through the tissues by staining 
reagents. 

On the clinical and experimental evidence it is concluded that 
the eye is by no means inert to aluminium. 

The author wishes to thank Messrs. E. ff. Creed, C. H. Cray, 
the late A. D. Griffith, Ear! J. King, H. A. Lucas, W.',T. C. 
Lumley, J. O. Oliver, G. J. Stephens, F. Ridley, A. Sorsby, C. C. 
Pritchard and E. Wolff for much invaluable advice and help. For, 
metallurgical advice and assistance he is indebted' to Mr.. Q.- F* 
Harvie of Messrs. R. J. Coley and Son (Hounslow')’ Ltd., ,Mr. F. 
Osborn of the Ministry of Aircraft Production, Mr. Frank.Sayers, 
and Mr. Freeman Horn. He is greatly obliged to Miss E. M. 
Gower for the care she has givfen to the typescript. 
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AND GLASS ARTIFICIAL • EYE 

combining and enhancing the natural effect . of the best 
quality Soda-Glass they have hitherto used, with the non- 
shatterable and durable qualities of the Plastic. 


Further particulars may he obtained upon application. 
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APPENDIX 

Summary of Protocols 


RABBIT, mi. 



27.9.A2. 



as .9 .<va. ■ 


Jiight eut - chami hint 
eiSjdaTe ever the KB 
Cr.tru u/cand ii dear 
fi white film panei to 
the df^e cf tne inti ■ 



Left eue — Bn oblique incidon atoi 
mode Inroogh Iht cornea 
at A. — ft piece of fUCu 
group 6 alloy (iZIc copper) 
LL-Oi moerrdi Oy curved ids 
forceps 

The oame technique was 
repxated on the Right eye 


Left eye ahews the F.B. 
lutng an the lens capsule 
tuhicji is olichdu opaque . 
Faint whiie film cverFS 


4 ' -43 

Right eye - 
~ 1 acar clear 
3 metal coated 

fibrinous altachaenl 
to the iris 
4- small opacity of 
the lens capsule. 



(?) 7 - 1 .43. 

/ 5r<7/* clear ’ 

2 . rpefaiaxjfeS r embedded 
in anCer/or copsuh. 
Zperipherci <d?croidO’ 
reCihiCtA 





t6. 5-4-3. 


'Ripht eye- 
2. There h hullcus Aeratim 


and [me keratti PrecipitafeJ. 
Z.white Tnais aC^iieof^I'S 


ira ocffacenC to it 
:2iimprtnr (htAelens 
4 -Jnere arepome nefro^ 
tic areas in the fundus 
at cdout 4hodo<i< 





Le\[ eue - 

2. anterior syr>zcheo (o 
scar 

2 u/hitc cca( cr metal 

3 . ante nor capiuhr opccity 
4 rojcuhruotibn c[ fibrifem 

odfteitoo ofmeial 'to trts 



Left eye - 

/ entirior synechta h iccr 
u/ith smaff ^/rzienin^ fb^ 
in it ? metal 
2 ., ant capiular Jens opacity 
tuith fheIBcnit endsevsra) 
scattered pi«esc[ metal 
Ira djscoJoared .bcctlereJ' idly 
cVerliB •tbids mVescem^ 



* The protocols on Rabbits Nos. 6. 9. 15. 19. 20. 21 and 24 are devoid of illnsrra- 
tions and appear textually after the protocol on Rabbit No. 23. 



°f cKcreSavu* «W HattM pt,„enttL-Son of fKrifh.ral 

6o.tc( pcnphtral pi^rtertfaKon ^ , 
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RABBIT 5. 

Cocaine anccsfhecia wai e/np^aued. The B.eue was 
diclocared ouTwards and 0‘3 mg group Z.fltCu alloy 
was inserCed withour difticully. . 

The rabbit srarTed when The hft ihcision was mode , (here 
was an iris prolapse. The OZ> mg. groupZ.F.B. was fairly 
easily inserted. The prolapsed iris was snipped off. 

Then was a small vitreous loss. 




Loryc iris prolapse 
covered wiTh fibrin. 


The cue appeared 
injected. 

Lcrr £r£-. 


RABBIT 4-. 


17.10.42. flneasthesia by injection of OTS cc. of Jar per cc. 
nembutal intravenously into the vein of the L. ear 
Cocaine anaasthesio was employed as well, 
ft.eye- a 0.4./nQ. fragment of group SAlZn was inserted 
through a straight keratoma incision. 

Leye- a OS mg of group 9AlZn was wserted through a 
Toy hr knife incision with no difficulty. 


9 - 1.4-3. 


Threod hhe anterior 
synechia • 

/? few metallic fhbes 
embedded tn tne 
corneal strema 
The metai fragment 
has dropped ocrass 
the anterior chamber. 

iris seen below, dotted 
with a few patches of 
iris pigment. 

Tundus shows pigmented 
patches at 7 and 4-o’cloc>i. 


RIGHT 

eve-. 





Corneal scar shews a 
few flakes of rretol. 
Tme anterior syntMa 
Imprint on the iris 
The metallic fragenent 
lies partly asatew m the 
ongie of ffie anterior 
chamber, at 7 o'clock. 
The cornea is Voscahr- 
(jed superficial ta^e 
p-ogment 

■ Tundus - peripheral 
changes betaut. 

(lEFTCYn). 


RABBIT N^5. 


25 

O. 


Sno.JrZ. Hnastlietised intravenously by injectian of nembutal solufiarr csr.l.lcc. 
.S^rTjg^^rugf^efjfs of jwre oJuminn/m u/ffr^rhserfed fbe uiutdiechnfqut 


9. /.43. 


thro the A.C- of each eye. 


' techn/t^u 


Left" eye (ZJ/^CAfin). Scar clear. CUhiAe impnhf on (he tn'i 
at The Site of the cbjor&ed meral - virreous cpoc/(/es. 
-Pertphero] fundus chonyes. ' ^ 


Pit phteu e • Ccrneol scar ts 
^ The metal 


jcor IS ’p^menTed. w/fh fwe ^nechnE. 
hesrJainfw coated, ih the angle of the 
anter/br chomBer hifour ^ ' 

There are psrplteral choroidoret/'nal chonyes. 
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RABBIT 7. 


h 4-2,. ^ncpifhetijed by tntravenoui Inlection of /cc.of^rlKidlcc nemtufol. 
the u^uo) fechninue^ ru/o ^roymenfs cocn of" 0.4-/7>§. olum/mum zilicon^Tsupd- 
uic7^ tnzerted tnfo the anCertor chamber of' each eye, ' 



Bight eue - 9. A 4-3 

Corneafjcar is 
v 05 cu/qrised . 

FB hel an (he ant. 

]eni capsule surrounded 
bu gehftnous motenol. 
H nne of piomenC runs 
from (He everted trJs 
moT^in to foreign bodt/. 

There are corf/col lens 
opacities and peripheral 
fundus changes. 



Vessels 
Jellu on 
for^Sn 
(boau. 


Fverfed 
^ igmenr - 
affacbed 
toEB, 



Left epe- /6,5.43. 
The scar is c/ear. 
There are posterior 
synechet^ 

The metal seems 
completelu absorbed. 

There is ^Itu to the 
anterior ‘hhdmber. 

The lens shoots 
opac/T/es. 



..^^yPosfer/or 

syncchfO. 



LefTeye- 

Corneal scar is clear, 
llefat fragment lies on the 
anterior tens capsule, 
presenting on /ridesrent 


- Jr/s mdrpm i's everted a/if}} 
piomenf on the lens capsdc. 
and foreign podu. 

3prne opacity cf lens. 
Peripheral moFhtg of fundus. 



RABBIT 8. 


S.f 1.4-2.. /4naesthettseel ^ cnTravenous t/^cticn cf Icc.gr J 
ad Tee. nembutal. .■jy^ 

S^gif P (qrcefe Ani/e .seJerof puncture u/os mode in the Poch^, 
rriertdcqn deh/rxf the eouotor of irte Globe, d piece of pure alunnniuirt . 
u/eiqhtnq 0*9 mq u/as inserted uMh fdrcepss. . 



'eighth^ 0*9 n^ - 

~ B JcHra/ puncture u/os mode th The JOo'clocA mer/dton 
behtnirihe equator’. OSrr^. alumthium u/as thserTedi 


tetulemstrice. 


9./. 45. 

Pandas t 

c/itA on irtaescent u/nctc caai., - ’Tc i’^r t R>a 

retinal bockaraund shca/s a pigmented .scar thouypi totx 
TeCindl (mpnht. Fundus shouts pigmented molting. 


Scop. 


.... 

•r''^ 


JtnpnnT 



I Z..eye^ Tfie enCru .scar is plomlu seen (udh ds 

/ Pijpmenfed ectqes. TAe me^Fcoitered utjfiau/ 

ymol ic<^t^/,es .so^e o/aa befa<n rfiedtSC.-jfByl ,% 

• d^d ir/e/e5cer?r<7ppearonca. j9 sccUfP 

edwdh posCertor tOVhe metot, naO/nqtBe opP^gy^f^^ 
y of an t/pprfnr. T^ere oreom^p'O/^nyBPf 

dear rfik metal - peripAerol fr£^frting ofm/anOiJs. 


Eri'ECT OV AurMlSU’M AN«’ n> AI.IA'V-^ nS' IHI; 


i:vi 


.rabbit N^li. 


ST.n.42 

c, 





anfei^c 


It'tX’ \f}}eh 
c.;.’< 7 v*-/as' 



C^MfcJ turj! 
Cd.’if.-e.-r rj 
lf:c iicr 

rlni'ericr 

jjeteehij. 


LsflS-yt^ 


i7./‘4h^- PtQhrcQO^ ^!t/aiJrogncpTj tn f/yc u.‘cu':J’j7ist2.' o'? o ?/l*^4.^'* j 

T6e tr>Q(n r^osi cf rnttoT t 's 


The.re oro ccrfiM fens sfrtx end y/ocoi 


The K7oih 

Lutth a cu.. _ 
onfofi'ofi 


A'odhtrcrf fTfhe'jcorpcAcrArdj. /r fi.u a urtf.yph ,. 
-- rlbrf'<c pf/ 4 pf;ercl 

i._ — >. >1--^ >- —-/-V- 

r $s 


BABBT 12 . 


CD 


27, /f. £2. The on.mat u-’cs, oncejtf.'ert^ed ij t 'r^ravTnru*^ rrerji-efj} 
t}7/b /2e -'ra/y‘'7a/ re^tn <^/^r cvr. Ptecex cf CSrr^y. TfICa rrtM/r^ 

eri^ *eTo < 5 o 4 > cnfcn/cr cho/eDor^ ty Z/^***^ ujuqT 7 e'/}ff/^u e - 


a^ere tojen 


Vss^utorfsca 

scar 




©■ 


Sfriay Qf?d 
metal pcoider 


e ye. ^ 3./.43 

The corneal joar is voscularised . \ 

The /petal fj cohitred u/ith exudate pcsteriorla^ 
There rjc/xcrot/c area tn the iris undemeou? 
the me/al. There /s a/iadheahn betajee/jthe 
(hs and the metal. Poa/dered metal lies on the 
lens capsule inthe pup'ilkru area. - The lens 
sheu/s str/cs , ^ ' 

There uccns/deraple fundus rnoCtlin^. 

— Imprint 


U V 

v^— 

o>vv\\\\'\\\V.\\ 


cryrAai. 

Pi.At^ 


Suptrphlj 

yojcu/jndrj 

zcar. 

tie hi near 
PU/MI. 

Lem yndi . 


tdetc/ e.e 
ef eorrter 

' t 




/Wi on koi 
capsufe. 


9 

')ll iustr/idat 

l£tL^ 


^trJes 


^cfuchroffyaric ‘ 
lustre 


—Iris woT^'n 


e ye- 50 . 3 ’. 4 - 3 . 

, The weraj 'cevered w/fh eirujate liei 
nMr Lie -pupdlanJ martw . If boi shifted 
eUghrluoariy from rhe’imprmt . 2hAi.s/>vaJ(i 
and sfr/ce cnfhe Tens. Pahjchromatic lustre 
on stitiamp esominatiop . •' 

,, Tan Jus charges are more marAed and 
rnou^r ta ce parhol^Tcol. 
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RABBIT N^13. 


The OntmQ) iUQS cx/iOiS^Tuirt'scd 6o 0.7Scx./^cmetjI‘of i>ofur/on. 
Throuah pcs/erosupcT^r corncof thctstort 4 -^ 0 ^ of pure A7 u/os 

tnsernecJ ih/o 7he anferfor chamber jh J/^o /roohyenKs . ffsth’ifajr oaannl^ 
ufOJ inserted tn/h the n^teffo » 6ut c/srn^ o/s anterosujser/or thcistcn. 


Lens strife 
* meia) poafben 


fitrodhn, 

patch 


riehl 



Vesse/i 

Star with 
matai pcuMjfr 
'^nter ’’ 

Impnhtond 
rrjb/bJ pouMjer 


tQscuiar/seJscQr 
Oni meMpouftr 


Jei)^ - tphite (oatihp 



JeJitj cootd mttal. 


Q.j.C’tf'b * 'Htphteue. 'Corneal Jcor is VostuIanseJ 
and contains jo/ne potvdered mefJ. tfntufnechia oMr/he 
baseoftphch is aoird imprint.Lepj ifr/is end alpot^ier on 

the antcopsule and tr/s ^ 

y/osuilitn’sed 
Swr c ant 
Synech/tB 
Jwprtnf 
4 rnetol 
paafder 

hens epoat/rs 
ti/}t, syneciice 
^eVtf oncerneo 
tildminuim. 

-26*9*+3. JLens opacities /nort pronounced . t)n ont. 
Sunadna possesjrom oneofjbe f moments through Pie corneo. 
feVu onihepeshsurface e w lower o/^e of the tfX. - d freih 
iris imprint has appeared " ' 



Zafreue - Ypsctilehsed powdered scar, Twopt^S of trtdd 
Zs/e Sunk mto rbeJens,end ore jarrvonded uithopoofies 
Co tered&jith Jelly, tit lower onyle of B C. lies jelji^ artni itthi 
7rt\ shokjs oKotJtic or ^t _ tra/iiillamihQtion' 

' ^ - fosculotjsea sear 

« /netal pomder- 

Bnt synednee 
Clear melol - 
hens apedty. 


fhsA synedncB. 


3 o to-tf.'s 
Ins more 
advanced 
Hew iris ■ 



Vasculoriyod ■* 
enerottea metal. 



Imprint- 



Vosuihriifl jxriflifnl 
Cdmea. 


Two f moments of If mehal hate. SUof, ihe kns. 

Their 'juNare , as far os con be seen is shmu and efeon 
Tmprinton Bnt, iris surface at /o\hfk lower cornea n 
tasculorised ^ whi fb areas^ Sile of ftopmenis. 


Towder in Jcor 
i Qnt SyneOiice 

Tewder err irn 

Imprint 
tlctal 

Voiwlarisotien. 

— fchesj 
i ties more 


Yaswlaristd star. 


Jelh 



ttuch of The metal in The lens Jfu ohoried 
Thera vi more opo^ty of the lens. ' 


tlnTerior 

Synethia 

"pouiderin 
mound 
'tHuminium 
c /7 tens 
Copiulo 

Lens opociliei 
Imprint 
Corneal Storrmp 
* onCsynechKe; 


'Poivdaf 


S'S-'A-tf.- flere piycnentahon atant.end of ap.nerus 
fi6res B.disc TransiVamfhatio'n shows muchir/i atnjphu. 
Btore ed/a(Aram shows still more corneal scorrinp * ‘ 

onterior’^synechice. . ^ . 

'^yphteue— Ho metal left w lau/erPC 
dome^cJly remains — raiUtr more fandas charges. 



?r/s ^ . 
bomte 


Yasculorf^dton 

Tihrin 

fesseh [rOfn 
iris 

Ccrrcol 

\Ja>cohri}«r'^^<i^ 


cor /nore yaicu/orised, Tapil - Jj gi-ga. 
vearis on onf.ofirii CTimcai samOS' 
, onr 'Aolooj dubH. tiuch iirnco' jot ^ 


-i<7^OT an/" sune^/as 
tttffne poir/t 


^lupittlufh 

oini There /s onir/r bombC- ■ 


Xeft eye unchanged but^r rnore ^ 
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nABBIT No/6. (ConUnusd). 




/itrophtc 
Tr/s. 


J^^}//eraffOa 
Pightent. ^ 



comaa? <^/amersr Js 

f^uc/, pjgfn^nr proliforor,i,r, „iar comeo/mm,u 
c/*oo/jc»/a^j,i)a rn/ierjPpa/ AeroM^ 
Wrm larpe conysninp on lAe cenPo of 

thj^cornea^ no « o%ogh;c and lAnrr. .7 



Piomcnt^d . 
pSi/erisr 
COr/Tzol 
plo<jUGS ' 


y/^e aoter/hr ^^nech/a 


op^fC a/7d l^ere ts‘ 
^orrjt of J?)e lyiezes 


o, 7 :r# . - ^of77e of- //je a/ect 

rAff Z/iffCo/waa ^hio 

T/}e fens and fandas ofe not y/Pl/e . 


Lens 

Opacities 


PotuSew 
metal r ' 

ff^/t' c^c — Tn odct/7/orj to the op 
formerta noted t/jQra a/ere oev(s,y\‘ 
p. p/o^cies'^dn/' 
tiore Jens c 

7oaJerano?L „....6v^w 

f^d'nentarton. ~ ttucJ7 teJ/u and haemmhne 
ff‘’op^^^J‘s,wrt^frascaJoT0attcncj^ 

The Jeft fpncdus sheu/ed much d/ffuse ph/nentatton, 

proDdt>/e pothoJc^tcoJ or^tn. 


BABBIT jys f7. 


4 *7 4-^. /lncEstAeff$ed 


inrraMonous)^ by 0 -7S nemiuro! saludon. 







tf£ posterior to the^eot^^f Onterajuper/or madfant cf 

U/ere /nsertoct mto the J/'treous v/o^^V« /• ^f^9i9^p>ure PJumfntofn each a/et^rh^*^^^' 

":frXT if'T 7^7^^ 

■ Ins 6oiv6o 



\taSCuIort 2 at/bn 
of corns &7 . 

' /rjofgif 

^siSpd\iMPta:oStt7Ji7:p-:7„^ . 

Ttie trrs /OfO/nentat the 

of_^e fens. Ins Sombe u^sptettnf 
777ere asas a staring u>hi/i cotarad: 



r ( cr 

^s~ Varcu/ansed cornea? perrphenf- , 

t(tnpphtc fns— /77arju Jens opoO/Jes.fyyJi^^ fBorreo 
- ^^^ter/br cartes . ' 

.nthe y/'tre - . . .. 

Covered ojittf i 


J^osier/orccrr/es. 

In the y/treous one p/ece ofmetoJ cuoS tceff 

’jith white and attaihad be fibroos stron. 
yterfOr ^urtore rtf 7hf» Ji^n^r • t 


ajirn wtjite ohd attaihad be 
to fne pyosterf or Surface of the Jensf 
The chsc shewed ret/ni/is pcotfe. 
oner posterrorti/ a necrot/c poteJJ, . 


■ ar/errarL 



Ei'fect or Aluminu'm anp its Ai-lovs os tiu-; Eyh 


RABBIT N^J3. 

a>ss . ay j_ Mj<jc ^ ^ ^ ^ ^ . 


0-S:>rr^ cfpun.^ aJuh^Pv/^p^ce^ cj 

fllufr&tatn o^rw tn»aS^a/ffP c^JfvJfinesi eoch axijh-r^ O tiin^. txvi ias‘^ ,n>*rfeP -nTc /V r^Tisa 
<hrx> fhe iliTrcous. r/itre u>os jonr dlif^lfa x , , 

ta /Ps \'i/>etsiti <Ma5 fahcmotti . ' '' 


Metal - 



JeJMh 




7.//j^3 -^om^ \'tiica?arijofhh oflhe Axp DCTt- 

phtrol sTramo cf 7he cornso . rJ/ryphtc W/ 
pctchfi* *^C7ne opodt/c^. 

' OphFh<jfmciccp^)h fhe <utn rryotstd 

A^e^cr pciT'eroiuptffar^ th the yt/trteus 
^ The ivr/bc^ of the rrxi^h 





TJff Urhitfe 
areox. 


tbr/phorat cawu/ thjscoJbr^atiyf 
Lofti opadt/ti uftre prosof^T, 


9nt 


atrephy. 


Fundus — /? uQ Canted metuf 
with a foihi whftis ccohh ** 


The 'surface of 'the trxdijf o.'at *rJdtsccnt • so/ne 

n.s U/cih cooied! w^th a white fitny . 
“f^pstcTosuD^rjor/j on the ret//>o was owhi/^ 


tescen 

Fuiter^thfvrror/y atfr** tuj^ uxAjtC orttfS opportnr • 
ftf cothered Uffth /rrtro/Tc e^j/erth7, 

* ^ tt&or- the hwoj' end cf Ftt was o mosz cf 

fet/<^hitcc rrfotarf^t esynai'^ t</u>ccft> the rnc/at orfd 

e/jtuaheto u*OS Oj/Cnshpci^ 



juper/d^^ty the entry scor Couhd he XeSn 
Fh piorrrentatiendarourrd. ^ T7>e upper ho^cf the 
ntetut^euQs cdso surrounded mith jetty’ 


fO.T^.ifJf.. fnbove diooramsy. 

Vascuta^ed x^nsat porptiery, por/ietdor- 
ly hetpw. - 9nj trxxn^t7ajwhapd^^r?em??u, 
pKxrtfOjJorttj at some ottoph/o patten okyaeu. 

iStreaftt/iAe Tens ajyacsn^ ^'Ttetihod thtp^ 
rmt undjcinopd 2j(P^hjdhc/raemsntf perhaps 
fhoracoat^ - r^mentod &/ch erhoOe Me- 

vji' 

7-s.it.fy-, P/emert above disc feeeaboi^ ) was 
n?ore nrarAed - rrhstet '^finprmts.natdranye. 


Lower end 
cf meta t 


Fibrtrt twfti b/‘ti 
of f 7 /urr*tniurn 

, P/urriinivm * 

\ * ^ fraerfisnti s 

^ff pxrnn^ joe/i^era tau 3 Scauiantei . 

jrfi transft/umtno/Qd ^reefu’—^ ^outr^t esTpdciftu 
o/tvphfc patches , *t * d 

upper end o/me/attrifrofnienF 
The tower e/H ofrraomer?rt^.shi/kd, TTte nfe& 


?^rc-M 

yeneh 


evus tyinp 

ftnp^’pt' stroused sorrTodeep Oess^ rann/no in 
the chotord and piementattoh otanos'ide. ^ 

there we^ sofTydecattered dtani^um frapments 
t^ar/hff tmprrrrhs curd some perrphereCt pm 
tn the fundtas oetouf. ' ' • d 

T'S'fyfy. ptirltxmp pppeoTonces unchanpedt 
Ficre pi^mentd/ioh txround retdiotr/r^r/hta* 
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/O /J/^oc^thcfiscd f^n^roOcnot/s/y ^ O.Sc< f)e/^6u/a? jolu^bn* 

T'hrxji^^ o y>oi/<efx) Jtyserycr ctor/iooJ ^rjcfurc yy?a. o/SS‘S^ 




© 


^/nk/r^ in/o /r/s. 

Whirs coated wetot 

Je.?^. 
rtata}. ' 

Cor/jeai' hc^e. 

7. //.^S • 7f/ahtsye — The /wo i/r/jOi^ os ^hew/7 obo^t., were sinkihd info /he iris fin olb^ui 
s/rip was co)}er^d with a tiSrinoas motcr/cr? aovc Tar the Power W7<P which /rnpinocd on ■ 
the corneo ^ — The corAea was hqxo yr> thfs orsa oocP there was o derx^sition of^ehi- 
ircoj rra/^ioP r?ear the e/fd of the pfecc of r^/aP. . ' ' ^ • 

The -dert/caP fraonserj/ sPjbwcdxsinA/ho */h/o /ha rrPs ot the upper end. fn fht\ 

/P?e r7?e/aP was coiP^ihe/ <i/i/p7 white ePe/d^sit . * 



© 


Impr/nt. 



XmprinC' 

powder 

Cor/reat thiprint 
ood pounder 

Posterior 

^nechPes. 


© 


The ftao pieces Pjod cempPetePy cP/sQppeored ^aOe for ^cme me/aj potad^ 
on /he 'anterior iris surfoco - Two ci>>>r6a3 vhiprirsfi^ re/noineeP on /he /ri'Svrpc^ 
77?ere was cor/TdoP imfariht ^pr/aAPed ^wfTh pfowde;^ me/a?- 


© 


RABBIT 25, 

/O /O-^Zt- Pr?ces/P?e/i^ed /hProiPenoosPo bo O'Seonemba/oP 
' 2,0 ^X.oo.otr i/>rn7/. 


tPtght eue 

/a.x.%^ 

Cornea? ycit- 

uinr/'i o/ion wifPi 

^onmar heron 


t^f^h/ejp 

lt.S-44‘' 

Cornea ec/a/'c ' 
/feQ\>iia ifosca?- . 
ar/sca 
P/cK^e on /he 

an/kricr^arpxt 
fi.C.de^-^fris 
fanner s?np^' 
CPhi/c noaaPi. 

O^n/ro/Py /n 


2D /TjP of^^^'STb pure ///amfhiarrrwyre inserted fn/o 7P>o 
sPic wneoos byopotsP^/br sePeraP petoc/dre- 



'PajeuPar^a/ion 

jP/amenred 
^ttero/r/fS 

.Cho/es/er/r? 
Cfys/a/s 
in'xorneo 


d's^iy^ 

le/75 opoque 
tai/h \>hscu/an 
Aar/on of /he 
inferior ions 
capsule 


fascuiari^ohon- 

' lens 

opvbei- 

Iris bcAtt • 



Tue somewPfot 
unhen . 
Cornea-/ c/ia/n 
e/er ofSmrn 
( 4 . cornea -/Jmm) 



luhdus mot/Pt 'no was no/rced t'n coch 





Epfect op Aluminium and itp All<iy< on tui- 1--vl 


KMUHT No. C. 

i- iss ^ £ ss f 

rabbil was found to be dead. Uwas tboviKbttbai thcd'-aJi -.va-. one lo.an 

of anaesthetic. No difSenUy appe.arcd in trcbr.ninc cte. dtuir.^ ..tc 

otherwise. 


Rabbit No. 9. 

22.11.42. The animal was .anacsihcti.'cd with 1.75 c.c. ncmbntal ♦olniinn intt,'.- 
venously. No difficulty was cvpcricnccd. 

Right Eye. A scleral puncture was made with the tlrarfe Vnd'- acncRniaUy iU 
the 3 o'clock meridian when the animal sneered sudtVnlv, Aflrrv.an,'. a oe.ibrr.atc 
puncture was made in the 1.0 o'clock mcriili.an behind the c<iuatr.f. A oe.Ki 

of vitreous protruded. An attempt was made to rnsert 0.3 mp. of tirou p ■« ( A INi* ul 
alloy. The fragment stuck subcon junctivally. However it was rvcntualK rettievnl 
and thrust with the forceps intr.asclcrally. It was assumed it was now j;i the 
vitreous; but this was difficult to verify ophthalmoscopically as tlicrc «a-. romc 
haemorrhage into the eye at the site of the puncture. 

Left Eye. A scleral punctuie was made with the Gtacfc knife at ID o'clock 
meridian behind the equator. A square 0.3 mg. fr.apmcnt of Group 4 (AlNiCu) was 
inserted without difficulty and verified in the vitreous opliihafmorenincally. 

17.1.43. Right Eye. There svere lens op.icities. Hacmorrtiages were *.06:1 on 
the back of the fens and in the vitreous. The metallic fragment had .a white 
coaling. The rest of the fundus was normal as far as seen. 

Left Eye. There were subconicallcns opacities. These shewed polychromatic 
lustre as seen with the slit-lamp. The metal could he seen cot end with a white 
coating. There were vitreous opacities and bands in the vitreous suggesting retinitis 
prolifetans. 

30.5.43. The Right Eve shewed some .atrophic iris patches. In addition to the 
lens opacities the right eye shewed polychromatic lustre in the lens. A collection 
of blood conld be seen on the back of the lens. There was retinitis proliferans above 
in the fundus. 

The Left Eye shewed iridocyclitis with massive kcratic precipitates. Tfie ins 
stroma bad atrophied so that vessels shewed through. The pupil was occluded by 
. vascularlsed fibrinous exudate. 

27.6.43. The animal became mated. 

16.9.43. The animal was killed by the air-embolism method and its eyes 
enucleated. 


RABBIT No. 10. 

22.11.42. The animal was easily anaesthetised by 1 c.c. of the nembutal solution 
intravenously m the marginal vein of the ear. A fragment of Group 4 (AlNiCul 

difficulty, the fragment being put into the anterior 

24.1.43. The rabbit bad disappeared, 

30.5.43. The rabbit was discovered mixed up with other laboratory stock. 

Tifo 1 ^ pigmented corneal scar with an anterior synechia 

attached. The lens shew;ed opaciues. The metallic fragment could not be seen. 
There was gros» iund«s pigmentation and vitreous opacity, 

twJT. pigmented. There were anterior synechiae 

There were some lens opacities, many vitreous opacities and much DiEmentatinn 

loTot} "’TShh the a“SrXmber 

iu.iy.4i. The rabbit was killed and its eyes enucleated. 

RABBIT Ko. 15. 

This was a^sUver-g^rey doe weighing 4ibs'. The right ear bad been bitten 

The right fundus was rather light with pig- 


j-uis was a suver-grey ooe weight 
badly; the left shewed a smaller bite. 
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mented patches at 6 and 8 o’clock, meridians. The left fundus showed similar 
patches at corresponding meridians 4 and 7i ... 

27.6.43. The animal was anaesthetised with 0.5 c.c. nembutal solution intraven- 
ously. Two pieces, each 1 mg. in weight, of pure (99.9%) aluminium were inserted 
into each anterior-chamber by the usual technique. There was some haemorrhage 
into'the right anterior chamber. ■ The rabbit recovered and hopped around its cage. 
Later that day for no apparent cause it was found dead' in its cage. 

RABBIT No. 19. 

This was a black-and-white buck of approximately old English type. 

19.9.43. Right Eye. Five fragments of about 1 mm. square of aluminium foil 

were inserted into the upper fornix of the conjunctiva. Six hours later the materia! 
had worked out of the conjunctival sac leaving the eye normal, ' i 

Left Eve. Approximately 1 mg. of scrapings from the ribbons were inserted. 
This seemed to be a mixture of paper, graphite, and aluminium. Six hours later ail 
the material had worked out of the conjunctival sac, leaving the eye normal, 

26.9.43,. The’ animal "was satisfactorily anaesthetised by 0,75 c.c. of nembutal 
solutionl intravenously. A posterosuperior corneal puncture was made in the right 
eye. and 3 cm. of coiled up platinum wire, weight 15. mg. were inserted into the 
anterior chamber without difficulty. 

The animal was watched for about three weeks during which period the metal 
seemed to be completely inert. It was then accidentally killed with some other 
laboratory stock, and the eye was lost. " • ■ ^ . ' 

RABBIT No. 20. 

This was a brown old English buck. Fundi pigmented below disc.' 

19.9.43. Right Eye. Five pieces of R.A.F., aluminium foil each 1 ram. square 
were inserted into the upper conjunctival fornix. Six hours later all the material 
had worked out of the conjunctival sac, leaving the eye normal. 

Left Eye. 1 mg. of foil scrapings (graphite, paper, and aluminium) were inserted 
into the upper conjunctival fornix. Six hours later the material had all worked out- 
of the conjunctival sac, leaving the eye normal. 

26.9.43. The animal was anaesthetised by 0.5 c.c. of nembutal solution intra- 
venously. The animal was quiet under the anaesthetic ; but gave two high pitched 
reflex squeals. 

A posterosuperior corneal puncture was performed in the left eye. 

31.10.43. Left Eye. The cornea! scar was healed. There was a thread-like 
anterior synechia with a dot-like opacity in the lens at that site. 

14.1.44. Left Eye. The lens opacity was less marked. 

20.1.44. The rabbit was killed and its eyes enucleated. 

RABBIT No. 21. 

10.10.43. This was a' grey doe weighing 3!bs. Fundi were pigmented below 
the disc and at the lower periphery. The animal %vas given 0.5 c.c. of nembutal 
solution and died immediately, apparently from heart failure. 

RABBIT No. 24. 

This was a black and white doe with rather deeply pigmented fundi. 

7.11.43. The animal was anaesthetised with 0.5 c.c. nembutal solution intra- 
venously, The right eye was dislocated and a corneal puncture was performed. 
The animal was not very deeply anaesthetised and jumped at the critical moment, 
raising a doubt whether lens or iris were damaged. In the left eye a posterosuperior 
Graeie puncture was uneventfully performed. 

22.11.43. The right eye shewed anterior syneehiae. Lens and media were clear. 
The left eye shewed a small local reaction. There was no vitreous or lens change. 

14.2.44. The eyes were quite quiet’ and settled. 

24.2.44. The animal was killed and its eyes enucleated. 
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Rcf^ort Oft Htxiohtiicnl Spccimcftr. hy 

John O. Olivuk 

Ow-inc to circumstances connected with hostililica only 2‘> out of the .>4 r\t.^ 
with intro-ocuiar aluminium or aluminium alloy implants came to serti'mint-. 1 h 
two eves of the control rabbit. No. 20, were also sectioned. , , t 

•Apart from the fact that the cuttinp of sections from the rye*, of rab. if. i - ati 
espKially difficult technical task; and the lens has pmcrally to he remnsed. thrrr 
were other difficulties already indicated in Mr. Navm s test, f hr scct.ou.s asad.tb.c 
for study were, therefore, for the most part rather hrohen up and difficult to oricnt.atr. 
The general impression on e-vamining the series of histnlogic.al spmniriH f tb.al 
the clinical findings recorded by Mr. Savin arc more important than tbr histologiral 
changes indicated in the sections available for study. In sotne inif.tnre-! tiicre no 
possibility of- a complete histological diagnosis from the m.stcrial avail.iWc. 

In drawing conclusions from the specimens available it is import.mr to .•'rmrwher 
that the individu.al rabbits were kept alive for some considerable period (upward' 
of si.\ months) after the initial experiment had been made ?<> th.at the e.irlirf 
pathological changes corresponding to the clinical pictures recorded arr no fongrr 
visible. 


RASHIT 1. 

Right Eye. The cornea shows some hyalinisation, hut po'sihty this is merely 
artefact. The iris (which has been separated from the foreign hoiJy m.tss) shows 
some thickening and a few small irregular patches oT pigmentation. 'I'hc choroid 
shows a patch of exudate which is merging with the degenerate retina. 

Left Es*e. The cornea shows a firmly hyalinated zone. 'Htc iris shows a few- 
small areas of round celled infiltration and one of these arc.ts contains a forcigtt 
body giant cell. The choroid shows some c.\ud3te and there is a little degeneration 
of the retina (less than in the ease of^ the right eye). 

R.ABBIT 4. 

Right Eve, The iris is somewhat atrophied and ajittle pigmented. The sections 
do not show' the presence of retina. ~ 

Left Eye. The only lesion appears to be some degenemfion of the optic nerve. 


RABBIT 3. 

Right Eye. The cornea shows a healed scar but no pigment is visible. The 
iris shows well marked atrophy and widespread pigmentation. TTie retina shows 
some loss of nerve structure from atrophy .and there is thinning of the choroid 
Left Eve These sections are not sufficiently complete for diagnosis but there 
IS a well marked atronKv of thi» retirvi^ 


HABBIT 7. 

Le^’^^'7’ (cI’sh'c degeneration in one area). 

. Left E\e. Marked thickenmg of the cells and some general fibrosis of th 

-Am . vi,h 


R.ABB1T 8. 

Right Eye. Retinal atrophy almost complete. 
Left Eye. Some retinal atrophy. 


RABBIT 9. 


Eve. Complete disorganisarion of 
calcification. This calcification was enforced 
nbrosis atrophy of the retina. 


iciis structure with niai 
with ciliary body. There is s. 
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RABBIT 10. 

Right Eye. Some diffuse pigmentation of the iris. The retina shows an area 
of jound celled infiltration and evidence of general atrophy.' 

Left Eye, 'Very marked retinal disorganisation with gross exudate present.. 

RABBIT 11. 

RiGHjT Eye. Some atrophy of the iris. The greater part of the retina shows 
complete disorganisation of structure (especially marked at the fundus). Peri- 
pherally the changes are less and include some degree of cystic degeneration. 

Left' Eye. Very marked tetinal exudate with disorganisation of nervous elements. 

RABBIT 12. 

Right Eye. Sections are not complete enough for diagnosis but the retinal 
changes present are seen to be comparatively slight. 

Left Eye. Unsatisfactory for sectioning, , _ 


RABBIT 13. 

Right Eye. The iris shows some pigmentation and dfefinite degree of atrophy. 
The retina shows some exudate throughout but this is very patchy and varies from 
a microscopical quantity at one point to an'exudate equal in thickness tb the retina 
itself in other parts. 

Left Eye. There is comp'Iete disorganisation of the eye. A thick exudate with 
fibrous bands occupies the anterior chamber. The (fornea shows some vascular 
plaques. The lens of the ciliary body is involved in a large mass of cellular exudate 
admixed with serous material. There is a vascularisation of the choroid and the 
retina as such has for the most part disappeared. , ' ^ 

RABBIT 14^ 

Right Eye. The iris shows atrophy and a little pigrnentatioh. There is 
deposit (clearly metallic fragments and exudate) in the anterior chamber. Retinal 
changes are not very marked but in one zone there is a thin exudate and two small 
areas of atrophy. - . . 

Left Eye. Anterior synechiae. Atrophy of iris.' The retina is not well shown 
in the section. 


RABBIT 16. / 

Right Eye. Anterior synechiae corresponding with an area of partial atrophy 
in the iris which shows ^ some pigmentation. TTie retina shows a large area of 
exudate at the fundus. 

Left Eye. Cornea incomplete (metallic fragments removed), some atrophy 
of the iris and well marked choroid exudate. 

RABBIT 17. 

Right Eye. Cornea shows some vascularisation and " wrinkling ” from peri-,^ 
s pheral contraction. The iris shows atrophy and pigmentation. There is a mass of 
organised exudate posterior to the iris, which in some of the sections is found 
to be in association with the remains of the lens. Organised inflammatoiy' exudate 
is present at the fundus. The retina is not seen. 

Left Eye. Marked vascularisation of peripheral zone of cornea. Iris atrophic 
from fibrosis and shows a heavy superficial pigmentation. The retina is incomplete 
but shows an area of retinitis proliferans . 

(Note: This case illustrates particularly well the need for examining all the 
sections available in every instance since no one section could be found giving 
the complete story.) 
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RABBIT IS. 

Right Eve. Iris marked atrophy. Retina only minute frapments present. 

Left Eye. The iris shows atrophic chanpes, ns also the retina. Tliere is con- 
siderable debris in the vitreous cavitj’. 

RABBIT 20. 

Right Eye. Some vascularisation of the cornea peripherally. 

Left Eye. No changes seen with the exception of a healed scar of the cornea. 


RABBIT 22. 

Right Eye. Shows a healed corneal scar. The only other change observed is 
some superficial pigmentation of the iris and possibly a minor degree of atrophy. 


R/\BBIT 23. 

Right Eve. Sections show the whole eye to^havc been very much shrunken ' 
and distorted. The cornea is vascularised and shows a fibrous plaque on the surface 
at one point. The iris is completely distorted with numerous adhesions of the 
proliferated epithelial and vascular process. Some inflammatory exudate is present 
'in the margin of the remains of the lens and an organised exudate is also present 
in the choroid. The retina shows complete degeneration. 


ANNOTATION 


Tobacco Amblyopia and the Budget 

The Chancellor of the E.xchequer, in framing this year’s Budget, 
would seem to have adopted the maxim of Mr. Biggs in Mr. 
Midshipman Easy who said that duty came before decency. It will 
be interesting to see whether the increased cost of tobacco will have 
any influence on the number of cases of tobacco amblyopia in Britain. 
Doubtless substitutes will be found. We have already heard of 
husbands who have raided the tea caddy to the despair of the 
prudent housewife. We have known small boys attempt to smoke 
blotting paper, and both coltsfoot and haj' have been recommended. 
In passing we maj' ask whether those who use hay will have to 
obtain a permit from the War .'Agricultural Department, sub-section, 
supply of .animal food-stuffs ? 

The non-smoker sees no virtue in tobacco just as alcohol in any 
form is anathema to those who have taken the pledge. The writer 
has smoked tobacco ever since his school days, and was not' brought 
up like the “ Infant Bond of Joy,” Alfred" Pardiggle, who “ was 
pledged never, through life, to use tobacco in any form,” Like 
most other things tobacco can be abused, but used in moderation it 
never seemed to us to do any harm, and it has a distinctly soothing 
effect. AVe find it easier to compose an annotation with a pipe in 
one’s mouth than without it. Burton, .Anatomy of Melancholy, 
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I Part 2, Section 4, commends its use in moderation, but " as it is 
commonly abused by most men, who take it as tinkers do ale, ’tis a 
plague, a mischief, a violent purger of goods, lands, health, hellish, 
develish and damned, the ruine and overthrow of body arid soul.” 
Here is a sentiment to put in our pipes and smokd. 


AMERICAN OPHTHALMOLOGICAL MEETINGS 

June, 1947. 

America surel)' still remains the land of comfort and of plenty 
and the home of exuberantly kind and hospitable people. I have 
just had the happy experience of attending the annual meetings 
of the American Ophthalmological Society and the -American 
"Medical Association, two occasions which, deserve putting on 
record. 

The 83rd annual meeting of the A.O.S. was held at The 
Homestead, Hot Springs, Virginia, from June 5 — 7. • Hot Springs, 
a delightful resort in the heart of jthe Virginian hills is an. ideal 
location for such a meeting. It consists of a luxury' hotel at a rail 
terminus in the heart of beautiful country' where every'thing pleases 
except the taste of the warm sulphur spring water— but there are 
other things aplenty to taste. The Society takes possession of a 
section of the hotel and works and plays, for three day’s. It. is an 
exclusive Society, limiting itself approximately' to 200 members 
(there are some 8,000 ophthalmologists in the U.S.’A.), embracing 
all that is good in American ophthalmology; practically everyone 
attends (three consecutive absences from . meetings without valid 
excuse implies expulsion) and all the world brings his wife. The 
morning is devoted to scientific papers; the afternoon to tenms, 
golf, s\Vimming or walking, and the evenings to happiness: sleep 
comes tardily. 

The meeting was under the genial presidentship of , John W. 
Burke of Washington and the scientific papers covered a wide field 
of interest ; the subsequent discussions are usually prepared and are 
more formal than the spontaneous give-and-take we are accustomed 
to in England. Two cases were reported by Maynard .C. Wheeler 
(N.Y.) of discolouration of the lids from the use of yellow oxide of 
mercury sustained over many' years. Reports of delayed mustard 
gas keratitis were presented by Walter S. Atkinson (Watertown)— 
the condition is apparently rarer (or less frequently spotted) than 
in England. Two cases of an exceptionally’ rare tumour of the 
■orbit — granular cell myoblastoma — one simple and one malignant, 
■ were reported by John H. Dunnington (N.Y.). The occurrence of 
papilloedema with cerebral oedema in the manifest formTof para- 
thyroid deficiency was described by Donald Lyle (Chicago.) 
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Daniel Kirby (N.Y.) gave an interesting discussion of his technique 
of dealing intracapsularly with cataract in eyes in which a fluid 
vitreous was present ; he recommended traction with rotation rather 
than pressure, gripping the lens capsule at 12 o’clock and if 
necessary- rupturing the zonule by stripping it from its attachment 
to the lens in this region. Wendell Hughes (K.\.) described his 
employ'ment of %’'itallium implants after enucleation ; and the first 
day’s session ended with a contribution by Alan C. Woods (Balti- 
more) on the deterrent effect of promin and promizole (new drugs) 
on the course of experimental -tuberculosis in immune-allergic 
rabbits. 

The second day’s session was opened by two papers on the appli- 
cations of surgical diathermy — in the treatment of angioma of the ret- 
ina by Philip M-^Lewis (Memphis) and of recurring retinal hfemorr- 
hages by F. Verhoeff (Boston) : in the latter case one eye had been 
blinded by recurrent hccmorrhages followed by retinitis piolifei;ans, 
the other eye was saved (2 years’ history) by obliterating on two- 
occasions the segments of the retina wherein haemorrhages -and 
retinitis proliferans appeared. Gordon M. Bruce (N.Y.) gave an 
exceptionally interesting paper demonstarting that certain cases of 
so-called “ primary ” hypertension were due to a. neoplasm (pheo- 
chromocytoma) of the adrenal medulla ; in such a condition the 
retinopathy may be the first clinical symptom and the appropriate 
surgery is therapeutically effective. This is an important new 
observation. John P. Macnie (N.Y.) presented the results of 
treatment' of aniseikonia over a 5-10 years’ interval, claiming some 
50% relief from symptoms. Charles E. G. Shannon (Philadelphia) 
gave a talk on the thyro-pituitaiy origin of malignant exophthalmos. 
James N. Greear (Washington) described his technique of orbital 
reconstruction with buccal mucosa, and the second day’s session 
ended with a discussion of Mikulicz’s disease and syndrome by 
Parker Heath (Detroit). 

The final day’s session was occupied b}’ a demonstration of 
difficulties of diagnosis of retinoblastoma by Arthur J. Bedell 
(Albany), a discussion on agnostic alexia • by Harold H. Joy 
(Syracuse), on diffuse .malignant melanomata of the iris by Shaler 
Richardson (Jacksonville), and on arachnodactylia by Ralph J. 
Lloj^d (Brooklyn). A. B. Reese (NiY.) gave an interesting talk on 
glaucoma, introducing the conception of a “ base pressure ” and a 

peak pressure ” (corresponding to a diastolic and systolic pressure, 
. the difference being termed the “functional transitory factor” 
which becomes nil in absolute glaucoma. He pointed out that it is 
not sufficient to determine a single intra-ocular pressure, but it is 
necessary to establish whether it represents the lowest, highest or 
an intermediary point in the pressure curve ; 4he higher the base 
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pressure, the greater a drairu^ge load any operation must carry, 

A preliminary report on an investigation to correlate plasma 
protein fractions with' certain types of lenticular changes was 
presented by A, D. Ruedeinann (Cleveland), and an interesting 
account of his extensive researches into the difficult and 
exceedingly complicated question of the standardization of the 
various types of tonometers by Jonas S. Friedenwald (Baltimore). ' 
A final paper on pupillometry closed a most informative and friendly 
meeting. 

On the night of Saturday, June 7 a large party of us travelled 
from Virginia to Atlantic City to 'celebrate the centenary .of the 
American Medical Association. Most unhappily our journey was , 
marred by the sudden illness and death on Sunday morning of Dr. 
E. C. Ellett owing to coronary thrombosis. He was a delightful 
person who took an active part in the proceedings'^at Hot Springs, 
and ^ was one of the most' charming and beloved of American 
ophthalmologists. His widow was with us. 

A-tlantic City is an amazing city on the eastern sea-board which 
may be partially visualized by. piling Brighton on Margate and both 
on Blackpool; but its mammoth hotels could accommodate the 
15,000 delegates to the meeting of the A.M.A.’* , Monday (June ' 
9) as well as all the spare moments throughout the week, 'was 
occupied by the examinations of the American Board of Ophthal- 
mology. This Board -gives a post-graduate certification of fitness 
to practise as an ophthalmic specialist and is a vmiversal criterion 
throughout the country for full professional recognition and the 
higher hospital appointments. The examinations (in which I 
participated) are of a standard corresponding to our D.O.M.S. and 
have undoubtedly been a most effective means of raising and main- 
taining the standard of ophthalmology in the United States. 

Tuesday was occupied by the Sixteenth Annual Meeting of the 
Association for Research in Ophthalmology This is a very valuable 
Association encouraging and presenting a forum to junior research 
ophthalmologists and young scientists without a medical degree. 
Twelve papers were .presented and discussed ranging from the 
bacteriology of seborrhoeic blepharitis and conjunctivitis to the 
transfer of tracer substances through'the blood-aqueous barrier. 

The meetings of the Section of Ophthalmology of the A.M.A. 
took place during the next three days under the delightful and 
efficient chairmanship of that old English friend of ophthalmologists; 
Dr. Derrick Vail. His Presidential address was on the prestige of 
ophthalmology wherein, without pulling any punches, he pointed out 

With a corresponding number of wives together with over 3,000 manufacturers 
and tradesmen who staged a medical exhibition amazing in its interest and 
comprehensiveness. * 
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the short-comings of ophthalmologists as a class in the United States 
and how they failed to attain and maintain the position of members 
of one of the highest specialities of medicine. It is interesting.how 
international are these sins of omission and commission. I gave 
an address on the nature of the aqueous humour. Thereafter Dr. 
Verhoeff gave the centennial address — One Hundred Years in 
American Ophthalmology. The address was most interesting: 
the story of progress in American ophthalmology during the last 
century is indeed a proud one, but, characteristically, V’erhoeff, was 
not backward in pointing out what Americans could have done, and 
had not. The subsequent scientific papers provided unusually 
interesting and varied fare. Four cases with keratitis presumably 
due to_^the virus of lymphogranuloma venereum were described by 
H. G. Scheie of Philadelphia. A four-year follow-up of 300 
glaucomatous eyes was preseftted b\* Peter Kronfeld of Chicago : 
wide-angled and narrow-angled glaucoma is a favourite basis of 
classification in America, and the latter type was found to carry the 
better prognosis with regard to vision after control of the tension. 
An interesting paper on the surgical significance of the ligament of 
Lockwood in relation to the surgery of the inferior oblique muscles 
was presented by Walter H. Fink of Minneapolis. The control of 
experimental ocular infections both external and internal by strep- 
tomycin administered systemically and locally was discussed by John 
C. Bellows and Chester J. Farmer of Chicago : promising results 
were obtained after infection of the vitreous by streptococci with 
local treatment by intra-ocular injection but systemic treatment 
did not prevent infection ; corneal infections by B. pyocyaneus were 
aborted by local treatment. Unilateral syphilitic optic atrophy was 
discussed by Walter L. Bruetsch of Indianapolis, and the value of 
sodium sulphacetamide in ophthalmology by Leo Mayer of St. 
Louis. Conservative treatment of congenital impatency of the naso- 
lacrimal duct was advocated by Edwin L. Kendig and Du Pont 
Guerry of Richmond ; and late operation (after years) in the 
surgical treatment of congenital cataract by W. C. Owens and 
W. P. Hughes of Baltimore. Three interesting papers related to the 
war experiences oFsome of the younger men — on intra-ocular foreign 
bodies by G. M. Haik of New Orleans, on military’ ophthalmology 
by Don Marshall, and on plastic reconstruction of the lids by S. M. 
^Dupertuis of Pittsburg, in the subsequent discussions of' which 
several of our old friends whom we knew in the European theatre 
of war. participated. 

All these, with official receptions and functions, dinners (public 
and private), and good fellowship abounding, constituted a memor- 
able week indeed. 


Stewart Duke-Elder. 
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Clinical Methods of Neuro-Ophthalmologic. Examination, Kes- 
tenbaum. $6’75. Greene and Stratton, New York. 1946. 


In the introduction to this volume, the author states that its 
object is “ to present a review of the clinical methods of ophthalmo- 
logic examination that may be useful in neurologic differentia! 
diagnosis.” Anatomical data and theoretical experiments are there- 
fore recorded only in so far as they are required for the understand- 
ing, of the methods described. The book is thus . essentially a . 
practical one and is not intended to supersede well-known works on 
neuro-ophthalmology. Since many ophthalinologists are often not 
concerned with methods of neurological localisation,' and .many 
neurologists are not concerned with ophthalmological methods, .the 
science with which this book deals, has, up to date, suffered neglect. 
Such is no longer the case, and anyone who has read Neuro-’ 
Ophthalmologic Examination will have all the information needed 
to enable him to elicit and interpret the eye signs and symptoms in 
a case of nervous disease. 'The author is at pains to point ..out, 
however, that such signs and symptoms are only a contribution to 
the final diagnosis in the same way as are radiological findings, and 
that the last word must always rest with the neurologist.- - 

As an instance of the thoroughness with which the subject is 
tackled, it may be mentioned that no fewer than five different 
methods of non-instrumental perimetry are described, and -that in 
describing instrumental perimetry four common errors of procedure 
are mentioned, in the hope that by elimination- of them the , pert- 
metrist will “ measure the real visual fie|d, and not the visual . 
acuity, the degree of attention g.r the size of the palpebral 
aperture.” 

Since the author is a well-known authority on his subject, his 
book contains much that is new, and the result of his own thoughts 
and investigations. The description of the positions of retinal 
haemorrhages is a case in point. The disc is regarded as a clock 
face, and the prefi.xes A, V and C designate arter)", vein and small 
vessel respectively. A vein crossing the disc at 2 o’clock would be 
designated V2; the branches into which it breaks up are also 
numbered in a clockwise direction. V2.2,2. would, therefore, be the 
right-hand branch of the right-hand primarj’ bifuration of a vein 
which crossed the disc at 2 o’clock. 


The value of the text is enhanced by the inclusion of over 20 tables, 
which are useful for hasty reference. One of these deals with the S 
different types of chiasmal syndromes, and correlates them with their 
most common causes; another gives 13 different signs which may 
aid in localisation of the cause of hemianopia. 
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Kestenbaum is ^veU known for his work on nystagmus, and as 
would be expected, his chapter on this difficult subject is full of 
useful information which is conveniently summarised in tabular 

form. - f II • 

Disturbances of ocular movements are also very fully gone into, 

under the' headings of Eye muscle palsy, Gaze movement and Gaze 
palsy. Various methods are described, but no mention is made of 
the Hess Screen, possibly because the author is not satisfied 
with it. 

In dealing with the pathology of the optic nerve, the author has 
niuch valuble information to give, but he does not mention the 
absence of papilloedema in purely pontine growths, and the frequent 
.association of a sub-tentorial tumour with the presence of a macular 
fan.-' 

The characteristics of “ neiiro-ophthalmologic examination” 
appear to be ; — clarity of expression ; simplicity of technique for 
tests, and the incorporation of much information of practical value 
which is hot obtainable elsewhere. The practical nature of much of 
the text makes this book a difficult one to review, particularly by 
armchair reading. One has the feeling all the time that it should be-" 
taken into the Clinic, where a far better appraisal of its value could 
be made by using it as an aid to the investigation of patients. 

‘ Dr. Kestenbaum is to be congratulated on having produced a 
volume of outstanding value. 


CORRESPONDENCE 


CONJUNCTIVITIS. IN EXPOSURE TQ - 
DIMETHYL-SULPHATE 


To the Editors of The British Johrhal of Opht/halmology. 

Dear Sirs,— In your latest issue of June (p.373), H. J. Stern 
describes a case of conjunctiwtis due to exposure to vapours of 
dimethyl-sulphate (abbre'v. D-M.S.). He also cites papers of Weber 
and of different authors, all published earl}' .this centurv. With 
respect to the rarity of poisoning with D.M.S., it would be of interest 
to recollect the cases seen at Budapest in 1934. At one of our 
chemical works, a,l 51b. glass container filled with D.M.S. was broken 
by a labourer. One out of the three injured came' under care of 
J. Petres, the other two were seen by the laryngologist G. Boskowitz. 
and myself. (Case record in the Rep. on the 4th General Meeting 
^^ngarian Ph}sicians 1934). Th^ most severe injuries which 
ended fatally under symptoms of lung-ogdema on the fourth dav 
occurred in the girl who had caused the accident. Thirteen hours 


I 
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after the injur)% tracheotomy had to' be performed on account of 
sudden onset of glottis-oedema; this was followed by a membranous 
laryngo-tracheo-bronchitis. This massive poisoning resembles that 
with chlorine, the action of both substances having much in common. 
With the other patients, there was only some irritation of the 
respiratory tract. Eye symptoms set in at the very' moment of 
contact with the fumes in all three cases and corresponded to. those 
described by Stern, except that the cornea showed multiple punctate 
erosions and in the superficial layers round-shaped faint infiltrations 
which have proved most resistant to therapeutic procedures. A re- 
markable symptom consisted in corneal hypaesthesia, D.hf.S. being 
a so-called anaestheticum dolorosum. Several w'eeks passed before 
the eyes recovered. For first aid we performed lavation with freshly 
prepared sodium bicarbonate solution. Later, alkaline ointment 
which had been used against gas-injuries during^ the first World War, 
was applied. (Rp. natr. borac. 0,1, natr. bicarb. 0,2, adip Lanae, 
aqu. dist. aa. 1,0, vasel- flav. 8,0.) 

Yours faithfully, 

Cornelius Raab, M.D. 

Budapest, V. Gezau. 3. 

June 25, 1947 • 


To the Editors of The British Journal of Ophthalmology. 

Dear Sirs. — In one of your last issues (June) Mr. H. J. Stern 
gave an account of eye-injury due to dimethyl-sulphate fumes. May 
I call your attention to my paper published in the Ainer. Jl. of 
Ophthal. (Vol. XX, No, 7, 1937) where the question is fully reviewed. 
The typical ocular findings are following latency (hydrolysis), corneal 
lesion varying from mild roughening to extensive erosion, 
accompanied by photophobia, lacrimation, etc. . For treatment I 
recommend alkaline cream, as possibly the local changes are due to 
sulphuric acid. On the other hand, meth 5 d'alcohol, the other split- 
product may cause similar erosions on the cornea. Cocaine^seems 
to be contraindicated owing to its undesirable effect on epithelium. 
Irritating atmosphere should be avoided in after-care. Homatropme 
is of benefit against sphincter spasm. 

I am. Sir, 

Yours very sincerely, 

Stephen de GroszTM.D. 

_ Assoeiafe-Professor, Eye-Hospiiol, 

University Medical Schoolt 

Budapest, Hungary. j ' Budapest, 
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POSITION AND MOVEMENTS OF THE EYE IN 
OCULOMOTOR PARALYSIS 


To the Editors of The British Journal of Ophthalmology. 

Dear Sms. — In their note on the position of the eye in third 
nerve palsy, Mr. Wolff and Surgeon-Commander Heffcrnan raise 
severaUnteresting questions. They state quite correctly that^the 
usual description given of the position of the affected eye is " out 
and somewhat down or simply down and out.” The illustrations, 
however, published in several text books show usually a relative 
depression of the cornea of the affected eye, which appears to be due 
to the photograph having been taken with the unaffected e 3 'e looking 
slightly upwards. The text-books are unhelpful in that the descrip- 
tions are vague and inexplicit and, an important point, do not state 
whether the paral 3 'sis was complete or not or in what direction the 
patient was looking when the picture was taken. In one text-book 
an illustration of bilateral 111 rd paralysis shows both corneae elevated 
rather than depressed. This obscurity in the text-books arises 
largely from the habit of cop 3 -ing statements from one book to an- 
other "without critical examination. I found the following in two 
text -books ; — 

‘‘ Finally the eye is deviated outward and a little downward 
faecaule the two muscles that are not paretic, the external rectus 
and the superior oblique, draw the e 3 ’eball in this direction,”, 

“ . . . . the e 3 ’eball, which is deflected strongly outwards and 
somewhat down, because the two muscles not paralysed — the 
external rectus and the superior oblique — draw it in this direction.” 
It is not likely that in complete Illrd palsy any apparent down- 
ward direction of the affected eye could be produced by the action 
of the superior oblique and the above statements must b'e regarded 
as incorrect. 

The second question is ; — ” What are the movements of the 
affected eye ? ” 

Berry (1889) explains clearly that the amount of depression 
possible depends on the position of the eye. If the paralysis is in- 
complete so that a little power remains in the medial rectus the 
superior oblique can come into action as a depressor. In such cases 
a little power might also remain in the inferior rectus. It is 
interesting to note that in the case described the affected eye could 
be brought to the midline, presumably owing to relaxation of the left 
lateral rectus, and X'et the patient was unable to turn the cornea 
downwards. One would be glad to have the authors’ comment on 
this feature of their case. 

The late W. G. Sym used to pose a test question to examination 
candidates: ” How does the eye move in oculomotor paralysis when 
the patient is asked to look down ? ” The correct answer was 
” Nasal rotation of the cornea only ”, I have myself never seen 
depression of the cornea in complete Illrd paralysis. 
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The third interesting point is the absence, of any affection of the 
optic nerve in the case recorded. It is noteworthy that in cases of 
a blow to the temple in which the optic nerve is damaged the motility 
of the eye is unimpaired and where a traumatic paralysis occurs the 
optic nerve escapes. ■ 

Yours faithfully, 

H. M. Traquair. 

Edinburgh. 

July 8. 1947. 


COLOUR VISION IN_THE CONSULTING ROOM 


To the Editors of The British Journal: of Ophthalmology. 

Dear Sirs. — I was pleased to see the letter from John Grieve 
regarding my article on colour vision, and am glad to give the 
explanation he requires. , 

The article, “ Colour Vision in the Consulting Room,” was a vep’. 
brief resume of some work I had done' which was not published- in 
full owing to the paper shortage, and naturally any detailed 
descriptions were omitted. . - . 

I made no claim that the figure of 5’5 per cent, for the gross 
incidence of colour defectives was anything other than the actual 
percentage of the subjects I had e,xamined. These ^len•^vere pot 
chosen at fandom from the male population and any generalisation 
would have been misleading. . - . 

I consider it would have been a waste of space to describe the 
correct technique for using the IsHihara plates in an ophthalmological 
journal, and likewise considered a detailed description of the con- 
struction of the various lanterns, some, of which were made irom 
black-out shades and coffee tins, entirely irrelevant : the number and 
stee of the apertures and the use of a rheostat appeared to be the 
only data necessary. The filters used approximated to those re- 
commended by the International Committee for Aerial Navigation. 

No laboratory methods could be applied to my tests, hence the 
title I used, and variations in colour temperature were ignored-. 

I hope that the resume had made it clear that, single and multi- 
light lanterns functioned differently, the first emphasising successive 
contrast, the second simultaneous contrast, and/or successive, if, 
the sake of argument, one supposes that macular fixation'allows only 
one object to be seen at a time, a poiat which it is notimy intention 
to discuss. 

Yours truly, 

Frank R. Neubert. 

HAUTERIVE. 

THE queen's KOAD, 

GUERNSEY. 

July 12, 1947, 
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VISUAL DEFECTS IN ARMY 'RECRUITS 


To the Editors of The British Journal of Ophthalmology. 

Dear Sirs, — R..LM.C. Ophthalmologists, have recently com- 
pleted a survey of visual defects amongst the recruit intake in the 
United Kingdom. > 

Some figures were obtained relative to men whose uncorrected 
vision in one eye was 6/lS and below. 

During the survey of a recruit population of 13,705, some 1,099 
men were found- to have monocular vision of 6/18 and below. 


Analysis. 


Cause. 

Percentage of Partial 

Percentage Recruit Intake. 


Amblyopes. 


High Refractive Error 

• 39.2% 

3.1% 

Strabismus 

32.7% 

2'6% 

Trauma 

10.7% 

0.9% 

Inflammation... 

6.2% 

0.5% 

Degeneration... 

6.1% 

0.5% = 8% 

Congenital Defect ... 

1.6% 

0.1% 

Cause Undetermined 

3.5% 

0.3% 

Comparable figures 

were published in the Archives of Ophthal- 

mology (1944, Vol. XXXI, May, p. 399-402) by Theodore,. Johnson 

Mill? and Bonser, They examined 10,532 

meri for visual defect 

out of a recruit-population of 190,012. 

' 


Analysis. 


Cause Percentag 

e of Partial Amblyopes. 

Percentage Recruit Intake. 

High Refractive Error 

24.9% 

1.4% ‘ 

Strabismus 

24.2% 

1.3% 

Trauma 

18.1% 

■ 1.0% 

Inflammation... 

1.9% 

0.1% 

Degeneration... 

1.0% 

0.06% ■ = 5.5% 

Congenital Defect ... 

2.3% 

0.13% 

Cause Undetermined 

27.6% 

1.53% ' 

Periodic “sample” surveys have been taken , by the Ministry of 

Labour and National Service Candidates rejected for visual defects; — ■ 

.1939 — 1941 1.08% 

of all candidates rejected for visual defect. 

1942 - 1.13% 



. 1943—1944 0.7% 

5J 

M ft 


The Ministr}' of Education pamphlets give estimates of 0.02-0.03% 
for blind children, and- 0.1% for partially sighted children for all 
registered pupils. Such children will ultimately constitute a large 
group amongst the National Service Board rejects. 

The present Visual Standard applied in the Army may be 
summarized as follows : — 
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Notes 


Standard One Unaided vision to 6/6 in the one eye and 6/9 in the 
other. 

Standard Two Unaided vision is either bjU in both eyes of Right 
e}'e 6/6 and Left eye 6/36. 

Standard Three Vision correctable to Standard Two. 

Standard Four Vision correctable to 6/12dn the one eye, and 6/36 
in the other. Right or Left eye can be the 
" Master ” eye. 

Standard Five Vision correctable to 6/24 in both eyes. 

Standard Six Vision correctable to 6/12 in the one eye and in 
the other not less than 6/60. Thei;e are limitations' 
to the degrees of myopia or hypermetropia per- 
missable. 

Standard Seven Rejects or especial!}’ retained low category serving 
soldiers. 

^ A recent analysis of the Ministry' of Labour showed that the 
intake figures for men in Visual Standard Six were 0.6% of the 
total. 

The British figures of 8% and American 5.5% would appear to 
cover most of the defects from Standard Two-Standard Six. 

It is felt that the results of the investigation may be of interest 
to school medical authorities, industrial ophthalmologists and the 
future National Health Ophthalmic services. ~ ' 

Yours faithfully, 

G. C. Dansey-Browning, 

Lieut. -Colonel, R.A.U.C. 

. Adviser in Ophthalmology. 

Q. A. MmiTARY HOSPITAL, 

MILLBANK, S.W.I, . ' 

June 6, 1947. 


NOTES 


National Society for CONRAD BeRENS, M.D., of New York City, W3S 
‘ o1 BifnS" vice-president of the National Society for 

Prevention of Blindness at the senii-annua! 
meeting of the Board of Directors, on June 6, 1947. Eugene M. 

iLte'a Sa,f, 

Society’s president, Mason H. Bigelow, of 
Yo^k^nd ^'‘^®;P;:®!idents, Preston S. Millar, of New 

Schneider, of New Yori"’ secretary, Regina E. 
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The Officers of the Sociedad de Oftalmologia del 
Sociedad dc Literal for the session 1947-1948 are as follows : 
Oftatmologladd Litoral Enrique V. Bertotto. Vicc- 

President : Dr. Arturo Reca. Secretary: Dr. Juan Manual Vila 
Ortiz. Treasurer: Dr. Roberto Giqueaux. Council : Drs. : Luis A. 
Gallo, Fernando Miquelarena, Benito Bianco y Cayetano D’Eramo. 
The new address of the Society is (Italia 663, local del Circvilo 
.MMico, Rosario, Argentina.) 

^ ^ ^ ^ 

The It is a matter for congratulation to all 

concerned that, in February last year, at the 
New Zealand (B.M.A.) Biennial meeting of the B.M..A. held in 
Auckland, New Zealand, the Ophthalmological 
Society of New Zealand was formally constituted. 

The first annual conference was held in Auckland in February, 
1947, the second will be held in Dunedin from February 3-6, 1948. 
The Patron of the Society is Sir H. Lindo Ferguson. C.M.G., the 
sole remaining original member of the Ophthalmological Society of 
the United Kingdom. The following officers were elected in 1946. 
President : — W. A. Fairclough ; Vice-President : — G. W. Harty ; 
Executive: — H. Coverdale, E. L. Marchant, R. P. Wilson ; Hon. 
Secretary Treasurer: — W. J, Hope Robertson; Hon, Secretary of 
Conference : — C, A. Pittar. The same officers with the addition of 
Dr. L. A. Lewis as an e.xtra Vice-President will serve for the current 
year. 

The first conference was held at the Auckland Hospital : the 
programme was varied and interesting. 

We extend a most cordial welcome to the New Zealand Ophthal- 
mological Society and hope that it may be possible in future years 
for us to publish a brief surv'ey of each annual conference. 

¥r ^ ^ ^ 

I officers elected at the recent annual 

Society foifkS meeting of the American Ophthalmological 
Society are as follows : — 

Preside7it .-—Dr. Heniy^ C. Haden ; Vice-President Dr. Bernard 
Samuels; Editor: Dr. Wilfred E. Fry; Secretary-Treasurer : — 
Dr. Walter S. Atkinson. 

^ ^ ifr 

IlfumSng response to the demand for courses in 

Engineering. Illuminating Engineering, two such courses have 
been arranged to take place in London during 
the period September, 1947 to May, 1948, one at the Northampton 
Polytechnic on Wednesday afternoons and evenings, the other at 
the Borough Polytechnic on Thursday afternoons and evenings. 



516 >JOTES ■ ' 

The courses will prepare candidates for the City and Guilds 
of London Institute intermediate examination in. Illuminating 
Engineering. 

A course has also been arranged at the Central Technical College, 
Birmingham, to commence in September this year and other 
courses are in prospect at Cardiff, Leeds, Liverpool and Manchester, 
further details of which will be available from .the Illuminating 
Engineering Society, 32, Victoria Street, London, S.W.i, in 
due course. 


As Foreign Guest of Honor at the Centennial Meeting, of the 
American Medical Association in June, 1947, at Atlantic. City, 
Sir Stewart Duke-Elder was made an Honorary Fellow and pre- 
sented with the Ophthalmic Research Medal of the Association. 

* ^ ^ . 

Back numbers of the Transactions may be 
obtained through Headley Brothers, The 
Invicta Press, Ashford, Kent, at the charge 
of £l to members of the Society and £2 
to non-members. ■ 

/ ' . . 

♦ 4 4 . 

Corrigenda UNFORTUNATELY authors’ corrections of the 
paper by Professor E. Th. Levkoieva were not 
received till June 15. » The following corrections should be noted: 
p. 339, thirteen lines from the bottom of the page should read -m 
1942, among 364 enucleated traumatised eyes.” Two lines lower down . 
“In 412” eyes enucleated should read “In 42 ’’eyes. Page 342— end 
of first paragraph “H. K. Muller, in 1945 in. his book,” should read, 

“ H. K. Muller, in 1945, in his paper printed in the book ” 

R. Thiel). Page 345 — end of first paragraph should read The 
characteristic triangle . . . was seen by us in the majority o 

all examined cases of Kuhnt’s operation in small perforating woun s , 
when regeneration is obvious.” Page 348 — 3 lines below illustration 
for “ diascleral ” read “ episcleral,” Page 353 — ;Last paragraph , u 
two (Preobrajenskaja, M.R.) for G.N. Page 358 — -Fig- 9, 
should read “ Interstitial Argyrophil substance stained by Snezarev s 
method.” , , . ' 


Transactions ot the 
Ophthaltnological 
Society of the 
United Kingdom. 



THE BRITISH JOURNAL 
OF OPHTHALMOLOGY 

VoL. 31. SEPTEMBlUi, 7947. No. 9 


Editors : 

R. R. JAMES 

F. A. WILLIAMSON-NOBLE 


Assistant Editor: 
H. B. STALLARD 


Editorial Committee: 


Executivr COVWttTTtt 


Sir Iohs Herbert Parsons. C.B.E., F.R.S. (Chairman), Sir Stewart Duke- 
Elder, A. Harold Lew, ]. B. Goldsmith, J. H, Dogcart (London), 

and The Editors 


General Committee 

L. V. Cargill, F. MacCallas, C.B.E.. E. F. King (London) ■. C. Rudd 
{Birmingham) ; E. R. Chambers (Bristol) ; John Foster (Leeds) ; E. Stea'enson 
(Liverpool) ; O. M, Dutkie (ilanchcstcr) ^ P. E. H. Adams (Oxford) ; A. B. Kutt 
(Shc.ff'ield). SCOTLAND. A. H. H. Sinclair, H. M. Trasuair ^Edinburgh ) ; 
W. Clark Sooter (A6er<f£cn); A. J.Ballantyne (G/a55ow); IRELAND. Euphan 
Maxwell (DiibK):); Jamvs Craig (Scl/nsi). WALES. F. G. Thomas (Swoiscfl). 
INDIA. "Burgeon Lieut. -Commander V. K. Chitnis, R.I.N.V.R. (Boiubnj-) ; 
Major E. J. Somerset (Calcutta)-. Lieut.-Colonel P. Verdqn (Madras). 
AFRICA. P. H. Boskoff (Johannesburg). AUSTR.ALASIA. N. McA. Gregg 
(Sydney)-. \V. Lockhart Gibson (Brisbane) ; J. Ringland Anderson (Melbourne); 
Sir H. Lindo Ferguson. C.JI.G. (^exv Zealand). CANADA. W. M. Gordon 
Byers. F. Tooke IMoiifrcal) -. R.B. Boucher (Vancouver). 


Associate Editors i>i European Coinitries : 


Prof. W. Kapuscinski (Poland); Prof. G. F. Rochat (Holland); Birger 
Malling (Norivay) ; Lopes de Andrade (Portugal) ; S. Laksson (S-weden) ; 
A. FeigenbaUM (Palestine). 


London ; 

The British Journal of Ophth.almology Ltd. 
24-27, Thayer Street, W.l 



THE BRITISH JOURNAL OF OPHTHALMOLOGY 
ADVERTISEMENTS 


TO HIS MAjESTY 
KING GEORGE VL 


TO HER MAjESTY 
QUEEN MARY 


OPTICIANS 
Bv appointment 


or 3v»t 


MiCMSCOPt ( 
ttHC I 

APJOSTHCtlT I 


N<«Of<orc i 

■ ttti&nY * 

OJtSTMCWT ^ 


i ' ' y _ ; 

— ' 7 : 

THE UNIVERSAL SLIT-LAMP AND CORNEAL MICROSCOPE 

In the Universal Slit Lamp, illustrated above, the Silt Lamp and the 
Binocular Microscope are each borne on an independent arm swung 
from a common upright support. The position of the Microscope on 
the shorter arm facilitates instant movement to any angle of view w'tn' 
out departing greatly from the focal position. The same facility is g*''®" 
to the Slit Lamp by the longer arm, the two movements being entirely, 
independent. This model can be used on any table adjustable to 
height. It does not require one with a glass top. 
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COMMUNICATIONS 


DISTRIBUTION OF PENICILLIN IN THE EYE 
AFTER SUBCONJUNCTIVAL INJECTION* 

BY 

Arkold Sorsby and J. Ungar 

LONDON’ 

Adequate intra-ocular concentrations of penicillin can be reached 
by both systematic administration of massive doses (Struble and 
Bello\vs, 1944; Town, Frisbe and Wisda, 194G ; Town and Hunt, 
1946'and Sorsby and Ungar, 1946) and by the application of highly' 
concentrated ointments and subconjunctival injections (Sorsby' and 
Ungar, 1946. In a previous study we indicated that the highest and 
most persistent intrarocular concentration is obtained bv means 
of subconjunctival injection especiallv when combined with 
adrenalin ; , the first of these findings has been confirmed and 
extended by' .-Yndrews (1947) and the second by- the data recorded 
in the present communication. - ■ 

The technique employed is that recorded in our earlier studv. 

* Received for publication, July 7, 1947. 
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Cocaine analgesia is used. Each' of our values represents the 
average of two findings, which generally showed a close approxi- 
mation. Where adrenalin- xvas used, a solution 1 :1,000 was the 
solvent employed instead of .w^ter. 

Experimental data 


1. Preliviinary experiments oh the effect of adrenuUn. — Table 
I shows the intra-ocular levels reached on the subconjunctival 
injection of 20,000 units of penicillin with and without adrenalin. 
Though there are slight discrepancies the following conclusions 
seem valid : — 

(1) One hour after injection the level of penicillin in the^'arious 
intra-ocular tissues is generally rather higher where adrenalin 
had been used. 


(2) After 3 hours the difference is more distinct. Where 
adrenalin had not been used penicillin tends to disappear from 
the eye. In contrast substantial intra-ocular levels are present 
where adrenalin was employed. 

(3) Both these findings are reflected in the uninjected eye: 

where adrenalin has been used the intra-ocular levels are rather 
higher and definitely more persistent. _ . , . ■ 

It would therefore seem that adrenalin acts by' preventing the 
rapid elimination of the penicillin from, its subconjunctival depot, 

2. Effect of dose on intra-onilar ievcls. — When -50,000. units 
of penicillin are injected subconjunctivally the intra-ocular levels 
reached are generally considerably more' than 21- times those 
obtained with 20,000 units, as .can be seen from a comparison p 
the corresponding data in Table I. Moreover it would seem, that 
the levels reached are more persistent. 

The following summary table brings out 'some of the salient 
features. ' ■ ' . ' 


Subconjunc- 


Level in 


tu-al injection j Aqueous 


Vitreous ; Cornea 


At 


20,000 units ... 


3 br. ' 3 hrs 

i i 

1 1 

1 1 hr. 1 

1 3 hrs. \ 

-1 • 1 

j 3 hrs. 

1 Ihr. ■ 

i 1 

3 hrs. 

1 hr. 

1 . 

3 hrs. 

10 0 j 0'06 1 

0'5 

Trace 

1 o 

O'S 

1 : 

>6-1 1 

0-37S 

11-5 

0-38 

O 

fei 

O 

5 0 

] 

1-50 

76 1 

18-73 

70-0 

S'75 

i-to 

11-25 


Anterior 
uvea ' 


Posterior 

uvea 
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This disproportion is emphasised when the values obtained for 
inj'ection with adrenaiin are examined, as can be seen from the 
followingf summary table. 


Subconjunc- 
tival injection 
with 

adrenalin 

Level in 

Aqueous \ 

\ 

Vitreous ! 

) 

1 

Cornea ‘ j 

i 

Anterior I 
uvea 

Posterior 

I uvea 

At 

1 hr. i 

3 hrs. 1 

1 

\ 

1 hr. ! 3 hrs. j 

i, I 

\ hr. j 3 hrs. 

t 

: 1 

1 hr. j 3 hrs. ! 

i 1 hr. ! 3 hrs. 

1 1 

20,000 units ... 

ro 1 

0 i 

20 1 0-125 

>S0 1 >10 

>14 1 >3 j 

, ( 

I >32 ■■ >S 

50.000 units ... 

|>32-0' 

> 20 1 

17 i 0-5 

j 1 

bL-ito; 450 

! ■ i 

775 j 60 

i 

t>750! 20 


3. Effect of adrcnaUti on intra-ocular levels . — Comparison of 
the data in Tables fl and III shows the marked effect of adrenalin 
in raising the intra-ocular levels of penicillin. The effect is 
apparent within a quarter of an hour and would appear to be 
maximal at 2 — 3 hours, declining after that, so that at 6 hours 
the adrenalin values are generally of the order of twice those 
obtained without adrenalin. 

The following summary table and figs. 1 — i bring out some 
salient features. 


PeniciUin levels ^ 


J 


At 

I f 

' 1 hr. 1 

j 2 hrs. j 

3 hrs. 

i i 

i : 

1 6 hrs. 

1 

Aqueous 

without adrenalin 
with adrenalin 

24 

... ' >32 

; >E i 

i 1 

i >3^ j 

1 1 
r 

1 3 1 

>20 ! 

! 

i 0-56 

1 1-25 

Vitreous 

without adrenalin 
with adrenalin 

... i 7^ 

.. . >17 


5-0 ! 

‘ i 

1 0'5 j 

0-06 
; 0-03 

Cornea 

without adrenalin 
with adrenalin 

... i 950 

... : >S60 

76 1 

• >1440 i 

i 

25-0 
925 • 

^ ■ IS'75 i 
1 450 j 

i 

1- 5 

2- 5 

Anterior uvea 

without adrenalin 
with adrenalin 

J 

... ' 160 
>290 

70 1 1-25 1 

>775 1 510 

-i' - ' ! 

140 ! 9-5 

>750 ‘ j 230 

J ' j 

I S-75 ; 

; 60 ! 

0-34 

0-6' 

Posterior uvea 

without adrenalin 
. with adrenalin 

i 

1 . 

200 

... ■ >550 

! • 1 

; 11-25 

1 20 : 

1-12 
' 0'6 
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Tahle I 


Comparison of the Distribution of Penicillin in Ocular Tissues 
after Subconjunctival Injection of 20,000 units Pure Peuicilliu 
with and ryithout Adrenalin. 


* 

Penicillin levels in units per c.c. Of fluid or 
per gm. of tissue 


1 hour after injection 

1 3 hours after injection 


Without 

adrenalin 

' -With 

1 adrenalin 

j Without 
adrenalin 

1 With 

adrenalin 

INJECTED EVE 


I 

; ■ 

1 


Aqueous 

10 

l-o 

0'06 

0 

Vitreous 

0-5 

, 2-0 

Trace 

0125 

Cornea 

>30 

>80 

OS 

>10 

Lens 

0 25 

ro ■ ■ 

" ~ 0 

O' 06 

Anterior sclera 

>7-5 

>12 

0-95 

' >4 

Posterior sclera 

>12 

>12 

V25 

>4 

Anterior uvea 

>6*1 

>14 

0-375 

>3 

Posterior uvea 

11*5 

>32 

0--38 

>S 

Optic Nerve... 

ro 

ro 

0 

0-5 

Extra-ocular muscles 

>18 

12 

O' 75 

>4 ' 

BLOOD 

‘1-5 

S 

0 

r 

tiNINJECTED EYE 





Aqueous 

2-125 

ro 

° 

0 

Vitreous 

0 03 

0-25 

0 

0'125 

Cornea 

0*487 

1-25 

0-63 . 

3-5 

Lens ... 

0-03 

0 


0-125 

Anterior sclera 

1-32 

30 

0-3 

3-3 

Po.sterior sclera 

0-84 

1-5 

1-25 ' 

>4 ■ 

Anterior uvea 

03 

0-25 

0-09 

OS 

Posterior uvea 

015 

4 

0-18 

vj 

Optic Nerre., 

0-125 

0-5 

0 

0 

Extra-ocular muscles 

0-37 

4 

Trace 

V2 
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Table 1 1 n 

DislributicJn of Penicillin in Ocular Tissues after Subconjunctival 
Injection of 50,000 units Pure Penicillin 
in 0‘5 of Distilled Water 




Penicillin levels in units per c c. of fluid or 
per gm. of tissue 


Hours after injection ;r 

I hr. 

i~hr. 

1 hr. i 2 

hrs. 

3 hrs. 

4 hrs. 

6 hrs 

INJECTED EYE 



1 

t 



1 

f 

1 


.\queous 

24 

19 

i 

9 

3 

0-75 

0-56 

Vitreous 

7 

; . 2-5 , 

5 i 

{ 

1-5 } 

1-5 

0-12 

O' 06 

Cornea ... ... ' 

950 

97 i 

76 » 

25 ' 

{ 

18 75 

4 S7 

1-5 

.Anterior setera. 

>660 

5S0 

120 ■ 

1 

ll 1 

16 

7-25 

2 

Posterior sclera 

5 BO 

450 

153 , 

30 

15-4 

S-5 

2 

.Anterior uvea 

160 

60 

70 ; 

1-25 

8-75 

4-2 • 

0-34 

Posterior Uvea 

200 

110 

140 

9’5 

11-25 

Trace 

ri2 

Extra-ocular muscles 

310 

140 

HO 

23-75 

17‘5 

9 5 

1 

1 

BLOOD 

10 

16 

s 

0'35 

1 " 

.0 

I 

; 0 
t 

0 

UNINJECTED EYE 



i 



i 


-Aqueous ... ... 

2 

2 

1 ; 

0-5 

{ 

o;25 

i 0 

0 

Vitreous 

Od 

0 12 

0'25' 

0-12 

0 

1 0- 

0 

Cotnea 

4 

4 

4 

1 

1-5 

1 ° 

0 

* .Anterior sclera 

1 

1 

1 ' 

05 

0-6 

1 0-3 

0-3 

Posterior sclera 

3 

3 

1*5 1 

1-5 

1-4 

1 0-S 

, 0 4 

.Anterior nvea 

V5 

2'5 

1'25; 

0 

0 

1 

' 0 

0 

Posterior uvea 

5 

2 5 

25 ; 

0 

0-1 

1 0 

0 

Extra-ocular muscles 

6 

6 

4 

0 

0 

I 

i ^ 

0 


big. -5 .shows graphically the levels reached with adrenalin. 

4. Effecl oj adrenalin on hlood-lcvel . — From Table II it woulr! 
appear that where adrenalin is not used, the maximum blood 
level is reached within half an hour, after which it rapidly .declines 
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to zero by the end of the second iiour. Witere adrenalin is used 
(Table III), lower but more persistent- levels are reached. The 
following summary table and the revciant graphs in 'Figs. 1 and 
3 bring out the salient features. 

Table 111 

Distribution of Penicillin in Ocular Tissues after Subconjunctival 
Injection of 50,000 units Pure Penicillin 
in 0'5 ml. of Adrenalin 1:1,000 


! ' Penicillin levels in units per c.c. of fluid or 

j per gm. of tissue 


Hours after injection ; 

— 

J hr.- 

i hr. 

1 hr, 

. 2 hrs. 

3 hrs. 

4 hrs. 

6 hrs. 

INJECTED EYE 








Aqueous 

>32 

>17 

>32 

>32 

>20 

20 

1-25 

Vitreous 

>17 

>17 

17 

5 

0-5 

13 

■ 

Cornea 

>800 

>200 

>1,440 

.925 

450 

65 - 

2’5 

Anterior sclera 

>290 

>285 

>450 

295 

185 

50 

4'0 

Posterior sclera 

>400 

>240 

>520 

450 

96 ■ 

19 

1-25 

Anterior uvea 

>290 

>220 

>775 


60 

' 13'5 

06 

Posterior uvea 

>550 

>200 

>750 


20 

6-5 


Extra-ocular muscles 

>2,200 

1.400 

1,200 


,92-5 

.50 

9-0 

BLOOD 

>2 

>3 

3 

1*5 

0-75 



UNINJECTED EYE 



■ 


■ 



Aqueous 

325 

0'37 

- 0-25 

0-5 

.. 0-19 

- 0'12 

0-3 

Vitreous 

006 

03 

0 06 


■ 0'25 

0 

.0-05 

Cornea 

2'75 

3'75 

1-25 

0-625 

I'Z 

1-75 

0-J2 

Anterior sclera 

3-50 

P75 

4-4 

2T 

0-58 

075 

0-65 

Posterior sclera 

3 8 

28 

'3'75 

.2T 

0 85 

0-6. 

O'V 

Anterior uvea 

5 7 

2 25 

5-65 

O'S 

0-33 ' 

rs’ 

0-1 

Posterior uvea 

9-0 

3 50 

125 


1-4' 

0 

• 0-3 

Extra ocular muscles 

9-0 

2-65 


3-5 1 

0 

,0-6 

0-25 
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'/iw 


I'lG. 5. 


Subconjunctival injections 
of 50,000 units of 
penicillin 


Blood-levels at 


1 hr. , ! 2 hrs. 

1 


3 hrs. 


6 hrs 


Without adrenalin 

t 

16 

i 

, s I 

. O'do ; 

0 

With adrenalin 

... ' >2 

i 

3 

1-5 : 

075 


0 

0 12 


5. Effect of adrenalin on -the levels reached in ll/e uninfecled 
O'C— As can be seen from Tables II and III there is a consider- 
able intra-ocular level of penicillin in the uninjected eye after a 
inassi3e dose subconjunctivally in the fellow ej’e. Comparison 
between the levels reached on the injection of penicillin with and 
without adrenalin is difficult, as these levels are g^enerallv low 
and rather bizarre. It is, however, dear that intra-ocular levels 
tend to persist longer when adrenalin is used. When injections 
are made without adrenalin all the ocular tissues e.xcept the sclera 
are free from penicillin at 4 and 6 hours, whilst fairlv substantial 
levels are still present where adrenalin has been used. 
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6. Observations an man . — When eyes of patients came to 
excision the opportunity tvas taken to inject penicillin subconjunc- 
tivally at variable intervals before excision. The level of penicillin 
in the aqueous and vitreous was determined -by assa}' of .some 
aspirated fluid. The following table gives the results obtained. 


Level of penicillin in the aqueous and vitreous of human eye after 
subconjunctival injection of 50,000 units of penicillin 
in 0‘5 c.c. of 2 per cent, novocaine 


Patient’s 

Age 

1 ' 

1 Time injected 

1 before enucleation 

Concenti 

Aqueous 

'ation in 

y^Vitreous 

Clinical 

Condition 

i 

1 Rem arts 

1 • 

74 • 

J hour 

16 

0 

Old irido cyclilis j 

- 

12 

1 

1 hour 

I 

2 

0-25 

Old intra-ocular | 
foreign body i 

— 

5 

' 1 hour 

1 

4 

O’ 125 

Old irido-cyclitis 

— 

27 

! 2 hours 

i 

1 

32 

0'5 

I n t ra-ocu lar 
foreign body. 
Panophthalmitis 


55 

' 4 hours ! 

1 

1 i 

j 

0-5 

16 

Old injury. 

Iris bomb^ 

Fluid 

vitreous 


These limited results are consistent with the experimental 
findings, in so far as they show that adequate therapeutic levels 
can be reached in both the aqueous and vitreous, and much more 
readily in the first than in the second. . " ' - . 


Discussion 

1. Comparison with previous data. — Andrews’ data, like our 
preliminary results, have shown that high intra-ocular levels are 
reached by subconjunctival injection of 50,000 units of penicillin. 
Though his actual values are consistently lower, the findings 
recorded by^^Andrews agree closely with our own. The significant 
differences in the two studies are that whilst Andrews found the 
concentration in the vitreous almost uniformly neglig^> 
concentrations we obtained were therapeutically significant, tn 
our present investigation we ignored the lens, as in prelinun^/y 
experiments we found the concentration in the lens consistently 
negligible. Andrews’ readings showed rather more positnc 
values. 

2. Comparison of levels reached by subconjunctival in]Ccliori 
with those obtained by ointments and systemic administration. 

1 he only data available are those recorded in 'our previous study- 
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It may be recalled that ointments in concentrations of tip to 
40,000* units/gm. do not maintain any adequate intra-ocular levels 
after 2.'. hours. 'I'o a Ic.s.ser extent this al.so applies to ma.ssivc 
syslemk administration. The following summary table brings 
out salient comparative data on the use of subconjunctival injec- 
tions, ointment and .systemic admini.stration of penicillin. 


Concentration at 2 hours after application 



Aqueous 

Vitreous 

1 Cornc.a | 

Sclcm 1 

U vea 

Subconjunctival injections 
50,000 units 



* I 

1 ; 

1 

j 

5-37 

Without adrenalin ... 

9 

V5 

1 23 \ 

20-5 ! 

With adrenalin ... ' 

>32 

50 

1 ! 

372-5 ] 

1 370 

0‘t gm. of ointment 50,000 
U/gm. 

^*75 ' 

■i 

1 0-75 i 

: ■ i 

i 1 

i 

1 ; 

1 0'3 

Intravenous injections * 
25,000 units 

0-37 

1 

0-5 i 

1 

‘ ! 

2 

2 or, 

i 


* 2i hours. 


Thougli the values recorded for intra-ocular levels after the 
application of ointment and after .systemic administration are 
based on few observations, the overwhelming advantag^es of sub- 
conjunctiva! injections are beyond question. 

3. Factors in the mainlcnancc of iiilra-ocular levels of concen- 
tration. — The level of concentration of penicillin intra-ocularly 
depends on the amount of penicillin that reaches the eye, on the 
amount eliminated either by' e.xcretion or destruction, and on the 
rate at which these processes take place. Of the many factors 
involved only the dose of penicillin and the addition of adrenalin 
to die penicillin have so far been isolated. For adequate control 
of intra-ocular levels an intensive study of other relevant factors 
is required. 

4. Clinical applications . — From the data recorded it is clear 
that an injection of 50,000 units is preferable to ope of 20,000 for 
two reasons ; in the first place it gives considerably and dispropor- 
tionately higher levels of intra-ocular concentration ; and secondly, 
these levels are maintained for a longer period. It is also clear 
that the solvent used is a matter of some importance. Normal 
saline is excluded as any substantial amount of penicillin dis- 
solved in such a solution makes it hypertonic (Ungar and.Denston, 
1946). The advantages of adrenalin have already been indicated- 
For repeated injections, particularly in an inflamed eye, 2 per 
cent, novocaine as a solvent has considerable advantages, and there 
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would sceiu to hu no reason wiiv cqutii (quantities of adrenalin 
and novocaine should not be used as a solvent for routine pur- 
poses. As for the frcc|ucncy of application, results in the rabbit 
suggest that when o0,0()0 units are u.spd injections should be given 
at intervals of 0 hours. 

Suinmary 

1. Substantial concentrations of penicillin in the ocular tissues, 
many times the usual therapeutic level, can be obtained b}' the 
subconjunctival injection of crystalline penicillin in a dose of 
50,000 units. Adequate levels persist for 6 hours. 

2. The concentrations are distinctK' higher if adrenalin 1:1,000 
is used as the solvent for the penicillin. 

3. Observations on 5 human eyes support the findings obtained 
experimentally. 

Our thanks are due to Dr. H. M. Walker of Glaxo Laboratories 
Ltd., for facilities for the work recorded and to Mr. B. Heiliweil 
for his painstaking technical assistance. 
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LOCAL PENICILLIN THERAPY OF HYPOPYON 
FORMATION : WITH SPECIAL REFERENCE TO THE 
USE OF SUBCONJUNCTIVAL- INJECTION" ^ 

I3V 

Arnold Sorsby and Howard Reed 

LONDON 

Indications for the use of penicillin and optimal methods for >1^ 
employment locally have still to be determined. Drops require to 
be instilled at frequent intervals; lamellae have not proved satis- 
factory and ointments have presented difficulties as to the best 
base to be empffiyed. For hypopyon ulcer Juler and Young (iSIo) 
hare found penicillin effective and have advocated the application 
of solid penicillin to the infected ulcer. The present study on the 

* Received for publication, July 7, 1947. 
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value of penicillin in the different varieties of hypopyon formation 
also attempts an 'assessment of subconjunctival injection as a 
method of application. ' 


Clinical Data 


1 . — Injccied cornea nicer %cUh hypopyon 


1. lititicU'd coTucLil ulcer -teilh hypopyon . — Hardly any of the 
39 cases of infected corneal ulcer with hypopyon conformed to the 
text-book picture of serpiginous ulcer. 1 he ulcer itself wa.s 
generallv irregular in shape, the base and margin being infected 
to a variable degree; interstitial infiltration around the ulcer was 
present in 8 cases, rvhilst iritis was noted in 21 cases, though 
probablv present in a subclinical form in all cases. In only one 
instance was the pneumococcus found. The clinical data of these 
cases are shown in Table I. 

The following are the salient features : — 

1. Sex distribution . — There were 30 men and nine women; 

2. .4ge distribution . — This is shown in the following summary 
table. 


Age 

0- 9 
10-19 
20-29 
30-39 
40-49 
50-59 
60-G9 

TO and over 


Number of Cases 
M. E. 

2 1 

1 — 

3 _ 

2 2 

10 — 

9 . 5 

3 1 


It will be noted that 28 out of the 39 patients were over 50 years 
of age. 

3. Trauma . — In only IS cases was there a clear history of 
antecedent trauma. 

4. Organisms . — In 11 cases no bacteriological examination was 
carried out and in 9 more it was negative; the remaining 19 cases 
showed this distribution : staphylococcus albus 11, staphvlococcus 
aureus C. Morax-Axenfeld bacillus I, pneumococcus 1. 

5. Degree of hypopyon formation . — Using the arbitrary 
designations of minimal, \ of anterior chamber, J and 1 and total, 
the following distributio'n was observed : 
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Minimal 


X 

Total ' 

6. Response lo Ircalmcnt . — ^The following summary table 
shows that in 12 out of 39 cases there was a poor response to treat- 
ment or a relapse after initially satisfactory response. In the 
successfully treated cases recovery was generally rapid, judging 
by relatively short duration of in-patient treatment. 

Treatment in 

days . ^ 

up to 7 days 
8 to 14 days 
15 to 21 days 

22 to 28 days 

Poor response or relapse .. 

7. Response in relaiion to the patient : — ^Three of the 12 patients 
with poor response or relapse, ultimately gave good 

results, 2 having vision of 6/6 and the third vision ot / ' 

Two of these patients (Nos. 19 and 25) showed relapse; in the rs 
patient after subconjunctival injections, in the second . , 

drops. Ultimately a satisfactory end result was obtained } 
exclusive subconjunctival penicillin treatment. The third patten 
(No. 19) treated initially and unsuccessfully for 48 -hours 
subconjunctival injection, responded well to combined geneu 
sulphonamide and local penicillin therapy. ' . u d 

There are therefore 9 patients to consider. Of these the en^. 
results were fairly good in Aa'C in so far as useful vision v 
retained; in three more patients there was extensive opacinca 
of the cornea, and 1 patient lost his eye altogether. Apart 
fact that these 9 patients contained a high proportion 
out of 9) the age distribution and other clinical data were no 
similar to those of the series as a whole. Three of these ^ 
showed staph, aureus, 1 staph, albus, 1 no organisms and in 
culture w'as'not taken. One patient had acne rosacea and o - 
rheumatoid arthritis (Nos. 32 and 33 respectively). There nas 
history of trauma in three patients. 

8.^ Response in relation to the mode of treatment.— 
seen from Table I, subconjunctival injection was the rnain (.o 
only) treatment in 21 cases. Other forms of local penicillin trea - 
ment were given in 12 more cases, whilst local penicillin treatmen 


Number 
of cases 

4 

■ 12 , 
- 7 
■ . 4 
12 


■22 „ 

• 2 - ; 
1 case 
1 „ 
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combined with' general sulphonamidc therapy was employed in 
4 cases.. In 2 cases general sulphonamidc therapy was used 
exclusively. 

The following summary table shows the number of cases res- 
ponding to treatment in relation to the mode of application. 


i • -M- 'Combined! 

‘ Subcon- i peniciUm : 
Duration of - 

Exclusive 

oral 

sulphona- 

mide 

therapy 

. . lunciivai 1 

m-pnt.ent treatment 

i 


5 i 

Up to 7 days 2 j 


— 

' 1 

S to 14 days ... S j 

- : ’ 1 ■ i 

1 

i 

15 to 21 days ' 3 ! 

1 , ■ — ; 3 

1 

1 , 1 

— 

22 to 2S days ... i 4 

t 

f 


— 

Poor _ response or , ' 

relapse ... — 4 

' 1 ; 

; 1 1 ! 3 

t 1 

2 

1 

: 1 

i 


Four failures out of 21 cases treated with subconjunctival 
injections compare favourably with 8 failures in IS cases treated 
by other methods. The disproportion is, however, not quite so 
marked, for one. of the failures with combined penicillin and 
sulphonamidc treatment received subconjunctival injections. In 
all, 2-5 patients received subconjunctival injections (three also' 
receiving sulphonamides- simultaneously — Nos. 33, 34, 36, and 
one receiving it after unsuccessful applicxition of drops — No. 25); 
five failed to respond satisfactorily, against 7 out of 16 treated 
initially by other methods. 

That the 'advantage would indeed seem to lie with subcon- 
junctival injections is suggested from a study of the cases showing 
poor response, and from the end results, as regards vision for the 
series as a whole. 

8. Cases sho'iaiug poor response. — (a) Poor response to supcon- 
nincUval injection- (Nos. 18 — ^21). In two of these patients (Nos. 20 
and 21) the end result was popr in spite of general sulphonamidc 
therapy in both, and intramuscular penicillin therapy in one, after 
three days treatment exclusively with subconjunctival injections. 

good; in one case (No. 
18) full vision was obtained bv exclusive subconjunctival therapv 
after twp relapses; in the last case (No. 19) a good result was 
obtained fa}* the addition of general sulphonamide therapv. 

, response to other forms of local penicillin therapv.— 

(Cases Nos. 24, 25, 31, 32 and 33.) In one case, treated exclu- 
sively with concentrated penicillin ointment, the eye came to 
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excision (No. 24). fn one case, Irealed exclusively with weak 

penic hn ointment, corneal scarring reduced vision 'to 

dl). n two further cases (Nos. 32. and 33) treated with weak 

con'bined ToZ"'"'' be administered; 

one cane in thi "i" ' V",*' *''''>“''i'"’olival injcclion. In the 

of on? n r«»l<anl vision 

jancilai 

’■ca/)Oii.s(; to sulpha, lamidi’ treat, net. (Nos: .3G, 37 and 
em ^ 'bese three cases was H.M.. 

mnnVln I t ‘ ^ l,nd received a vari'ety of treat- 

nof n .sulphonainidc therapy (to which they did 

fnrtnr difficult to indicate which was the favourable 

snmp irrv -fi with iiseful vision. Jt may, however, be of 

of (bp *.b'^ patient (No. 36), is the only one 

1(1 r^j " received subconjunctival injections, 

chrv, i f/' -rCsyi ts mr to vision , — '1 he following summarv table 
<:iihr-'rf • ^'^*’1 ?bj^'ried in the IS cases treated exclusively by 

njunctnal injections, compared with the 14 cases in which. 

injections were u.sed. In 7 cases (6 of w’hich were cases 
poor response) a variety of treatments had to be combined. 


Vision nt 
end of 
Treatment 



Subconjunctival 

injections 

1 

Used 

exclusively 

i 

Together 
with other 
treatment 

Other methods 

1 

10 

f 2 


1 

i 2 

1 , , 

5 (a) i 


■1 (c) 

‘ 1 

' ■ 

1 

— 

1 

1 

i 1 (^) 

1 


1 18 1 

7, 1 



S Co":: 

, .-II pre-existing visual defect. 

by stibcon^mcdval'^'p^niSHn^ cases .treated 

1 nun was corneal damage sufficiend} 



Local Penicillin Thekapy of Hypopyon Formation 533 

severe to reduce vision to less titan G/9. In contrast 7 out of the 
14 cases treated by other methods gave an end result of vision 
less than 6/9. 

2 . — Hypopyon ivith herpetic or neuropathic corneal lesion 

As can be seen from Table 11 there were 12 patients — 9 men 
and 3 women — with hypopyon associated with a herpetic or 
neuropathic corneal lesion. Tlicre was an infected cornea! ulcer 
in all but four cases, and the cornea was intact in only one case. 
All but one patient had some degree of iritis. 

The hvpopyon was minimal in 5 cases, occupied \ of the 
anterior chamber in 3, and 1/3 of the anterior chamber in 
4 more. In three patients herpes ophthalmicus was present ; 
one patient had had an alcohol injection into the Gasserian* 
ganglion for trigeminal neuralgia. Dendritic ulcer, or a historj' 
of it, was present in five patients. In the remaining three 
patients the cornea was insensitive. Treatment consisted of sub- 
conjunctival injections in S patients. Penicillin ointment 4-SOO 
units per gram was used in 4 patients, in one of whom the ulcer 
was also painted with penicillin 2,500 units per c.c. Oral 
sulphonamide was used in 6 patients^ “ carboiisation ” with 
methyl salicylate in two, and concentrated penicillin ointment in 
7 cases. Generally several modes of treatment were used in com- 
bination or in sequence. 

In only two patients {Nos. 43 and 45) could the response to 
treatment be designated as good, though only in relation to the ' 
■ hypopyon and not as regards the end result for vision. 

One ended in enucleation, and the corneae in the remaining cases 
all showed dense leucomata. Recovery was slow. The duration 
of in-patient treatment was generally prolonged as can be seen 
from the following summary table. 

No. of inpatient 
days 

Up to 7 days ' 

8-14 days 
15-21 days L 
22-28 days ^ 

29-35 dar'-s 
36-42 days 
43-49 days 
50 days and over 


No. of 
cases 

1 

1 

3 

3 

3 

1 

3 
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3. — Glavcomaious eyes with hypopyon 

In a series of 5 cases of old-standing gJaucoma complicated by 
hypopyon (Table III), 3 eyes ended in evisceration or enucleation 
for rapidly developing panophthalmitis; 2 of these three eyes were 
treated intensively by subconjunctival injections of penicillin in 
addition to oral sulphonamide. One patient responded un- 
expectedly well to two subconjunctival injections of 50,000 units 
of penicillin followed by the instillation of penicillin ointment 
8,000 units per gm. for 14 days. One further patient did not 
respond to penicillin “ carbolization ” and' the application :of 
'penicillin ointment 800 units per gram;. there was a moderately 
good response to oral sulphonamide. 

t 

4. — Hypopyon iritis 

Ten patients present 13 instances of hypopyon iritis, one 
patient having had a bilateral attack and recurrence in one eye, 
and another patient had recurrence of a unilateral attack (Table 
IV). Two of these ten patients showed infected corneal lesions. 
In them (Nos. 57 and 60), as in the remaining 8 patients, tm 
essential lesion was, however, iritis, generally recurrent. m 
contrast to the' sex distribution in patients .with 
corneal ulcers, and with neuropathic keratitis (Tables I and ; 
there was no difference in the sex distribution in. this group, men 
and women being equally represented. The hypopyon .was 
minimal in 6 eyes, J in 5, in one, and in one more. , 

As can be seen from Table IV response to treatment was good 
in all but one patient. However, it was only in relation to the 
hypopyon that response could be regarded as satisfactory, m 
relation to vision the results 'were not good in 8 out of the^ 
eyes treated. This, however, must be ascribed to the pre-existing 
iritis rather than to the immediate attack of hypopyon formation, 
as is suggested by the fact that the 3 patients with a firsMttacx 
(Nos. 61, 63 and 65) — all young people aged 26, 31 and '25 
respectively — recovered full vision. ' ' , 

The treatment adopted was atropine exclusively in 2 cases, oyal 
sulphonamides in 2, subconjunctival injectioiis-rn 4, combmeO 
local penicillin and oral sulphonamide therapy in 2, and these 
latter measures with additional measures in 3 more.- 
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Table I — continued. 

(b) Treatment by concentrated Pemcillin Ointment. 
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Table II. — continued. 
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Discussion 

T. Causes of hypopyon formation . — Hypopyon ns a corrtplica- 
tion of infected corneal ulcer, and hypopyon associated wth 
iritis are clearly rccogriised as distinct clinical entities. t he 
fundamental difference is, of course, that in the first group the 
cornea is the seat of the primary lesion, and in the second the 
iris lesion is the responsible factor. /Fliis distinction is important 
and' generally valid, but the presence of a corneal lesion in two 
of the cases of hypopyon iritis (Nos, 57 and GO) shows how difficult 
it may be in individual cases to assess the type of hypopyon with 
which one is dealing — a difficulty all the more real as severe iritis 
is not infrequent in hypopyon corneal ulcers. The diagnostic 
difficulties are complicated" still further by the occurrence of 
hypopyon in the group of cases shown in Table II. Both iritis 
and corneal ulcer were present in most of these cases, which, 
however, constitute a distinct entity of their own in that^the 
primary lesion appeared to be neither of these affections, but loss 
of corneal sensation of a trophic or possibly virus origin. This 
group does not appear to be well recognised, but the therapeutic 
response no less than the disturbed corneal sensation leave no 
doubt that it must be regarded as distinct from the others. In a 
final group, glaucomatous degeneration of the eye appeared to 
have been the primary disturbance, with the In^popyon formation 
as the result of either an iris reaction or A corneal lesion. 

. As distinct from these four types, there were cases of hypopyon 
formation following an operation, or on infection carried into 
the eye by trauma. These cases have not been considered in the 
present study because their fulminating course and response to 
treatment would suggest that they are true infections as distinct 
from aseptic inflammatory reactions and require detailed 
consideration on their own. 

2. Response to treatment . — It is clear 'from the data in Tables 
I-IV that generally speaking infected corneal ulcers (as tabulated 
in Table I) respond well to local penicillin therapy, and that 
hypopyon formation secondary to herpetic or neuropathic corneal 
lesions gives no response. It would also seem that whether a 
response is obtained in hypopyon formation in glaucomatous eyes 
depends upon the condition of the eye, and possibly also w'hether 
septic in origin. In contrast to. the efficacy of, 
penicillin in infected corneal ulcers, and its uselessness in the 
herpetic and neuropathic hypopyon formation, is the lack of need 
of penicillin in hypopyon iritis. From the data shown in 
Table IV it is seen that hypopyon iritis responds well to treat- 
ment by atropine, and nothing else is required. 

Reduced to general terms one may perhaps say that an infected 
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corneal ulcer is sterilised hv the action of penicillin ; this explains 
the value of penicillin in these cases — the hypopyon disappears 
when the primary infection is brought under control. In contrast, 
hypopyon formation secondary to virus or neuropathic corneal 
lesion does not respond to penicillin, pre.sumably because the 
virus is penicillin-resistant, and that in a neuropathic lesion there 
may be no infecting agent at all. Finally in hypopyon iritis 
control of the inflammatory iris reaction by atropine brings about 
absorption of the hypopyon ; penicillin is unnecessary as there is 
no bacterial exciting factor. As in infective lesions generally, so 
in hypopyon reactions, penicillin can give re.suits only when the 
exciting cause is infective in character and susceptibleMo 
penicillin. 

3. Mode of vse of pcaicilUii : Iheorelical considerations.— 
It has been shown elsewhere (Sorsbv and Ungar, 1946) that sub- 
conjunctival injection of 2.5,000 units of penicillin gives higher 
and more sustained aqueous lex’els than the administration of 
50,000 units intravenously, or 40,000 units in beesxyax intramus- 
cularly, or of the i insertion into the conjunctiva! sac of ointment 
containing 100,000 units per gm. The simpler procedures of the 
instillation of drops, and of ointments containing a low concen- 
tration of penicillin are inapplicable if an adequate intra-ocular 
level of concentration is to be reached {Struble.and Bellows, 
Nothing is known of ‘the concentration in the aqueous on' the 
application of penicillin in solid form t6 the surface of an infecte 
corneal ulcer as advocated by Juler and Young. - 

On theoretical grounds it would therefore seem that subcon- 
junctival injection is the method of choice for obtaining an 
maintaining high intra-ocular levels of concentration of jjenicillin. 
It is superior to both systemic administration and to ot p 
methods of local application. The detailed studies of 
(1947) and of Sorsby and Ungar (1947) have confirmed the hig 
intra-ocular levels of concentration reached by this niou® ® 
administration of penicillin. It would furthermore appear tna 
the addition of adrenalin to the penicillin materially increases 
both the levels reached and the levels maintained, as can ^ 
from the following summary table (Sorsby and Ungar, wi'/- 

Level of penicillin in the aqueous and the cornea of the rabbit after 
subconjunctival injection of 50,000 units pure penicillin with 

and without adrenalin 4 


Hours 

1 . 

1 

i : 

1 

1 

2 

3 

4 

6 

Aqueous . Without adrenalin 

! 24 

19 

17 

9 1 

3 

075 

0-56 

Aqueous. With adrenalin 

>32 

1 >17 

>32 

>32! 

>20 

20 ■ 

1-23 

Cornea ; Without adrenalin 

; 950 

1 97 

76 i 

25 

18-75 

4.87 

1-5 

Cornea. With adrenalin 

j I 

: >860 1 

1 

j>200 

1 

>1,440 

925 

i 

450 

65 

2-5 



Local Penicillin Therapy oe-Hypopyon Formation 5-\9 

The clinical use of massive doses of penicillin subronjunctivally 
only became possible with the advent of purified penicillin. ^Vith 
sucii penicillin, injections of oO.OOl) units arc well tolerated, e\cn 
when repeated frequently. (Sorsby and Ltitjar, 1040.) 

4. Mauagcmciil of hypopyon conical uiccr XiisccplU’Ic to 
j)ci!iciJii)i.— I'heoretical expectations are borne out by the results 
recorded for the cases summarized in 'I able I. Sitbconjunclival 
injection of penicillin proved superior to several other modes of 
applving penicillin. The relative value of subconjunctival peni- 
• cillin and oral sulphonamide cannot be assessed, as no sub.stantial 
studies on the effect of the sulphonamidcs on hypopyon keratitis 
appear to be available. 

As this work was progressing a standard method of treatment 
besran to emerg-e. At the moment the routine used consists of. 
the following steps : 

(1) After a smear is taken for culture purposes the eye is irri- 
gated with half normal saline at room temperature to remove any 
organic matter. 

(2) The conjunctiva is anaesthetised by the instillation of two 
drops of 4 per cent, or 5 per cent, cocaine hydrochloride solution, 
repeated if necessary, 

(3) Into an ampoule containing 100,000 units of white 
crystalline penicillin O o c.c. of 2 percent, novocaine and O o c.c. of 
adrenalin 1:1,000 is injected. Oh c.c; is now withdrawn and 
injected subconjunctivaliy. 

(4) Drops of, atropine are instilled into the conjunctival sac 
and the eye is bandaged. 

(5) Injections are repeated at 6-hourly inter^'als for three days, 

so that a total of 12 injections are given in all .cases. Where 
response appears to be halting another four injections are given 
over an additional day. ' ■ ' 

(G) When injections are suspended penicillin ointment in a 
concentration of 100,000 units per gm, is instilled at four-hourly 
intervals day and night. The ointment should be made up w'ith 
a specially prepared base of petroleum jellj’ and liquid paraffin 
90 and 10 parts of each respectively. The penicillin is incor- 
porated into this base without dissolving it in water. The 
ointment is continued for 48 hours after apparent clinical cure. 

\\ hilst normally the solvent for the penicillin injected subcon- 
junctivally is an equal quantity of 1 : 1,000 adrenalin and of 2 per 
cent, novocaine, it is possible to use either solvent by itself. 
Novocaine helps to overcome the discomfort some patients 
experience on repeated subconjunctival injections; adrenalin is 
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well tolerated hy most patients. Sterile water can be used, but 
saline should not be emplo 3 ''ed as it produces a hypertonic solution 
which is distinctly uncomfortable on injection. It is feasible to 
replace either o/ these solvents by mydricaine where the iritis is 
particularly intense. Adrenalin solution, because of its low pH, 
tends to destroy penicillin in vitro (Cameron, 1945). Clinically 
this deleterious effect does not seem to be substantial; in the 
tissues subconjunctivallj' the adrenalin is apparently rapidly 
buffered ; in solution in vitro the amount of penicillin destroyed 
would appear to be small. 

Where.no substantial response is obtained with subconjunctival 
injections at the end of 48 hours, further treatment on these lines 
is useless. . 

Subconjunctival injections of penicillin as a method of treating 
hypopyon formation secondary to infected corneal ulcer give 
gratifying results. The management of the occasional resistant 
case is still a problem of some difhcuUjL A full exploration of 
the possibilities of oral sulphonamide would seem to be desirable. 

Summary 

1. Results of treatment, mainly with penicillin, are recorded 
for 6C patients with hypopyon. 

2. This series included 39 cases of infected corneal ulcer ; 18 of 

these were treated by subconjunctival injections of penicillin in 
doses of 60,000 units with or without the application of penicillin 
ointment in concentrations of 25,000 to 100,000 units per gni^ 
Other methods of local penicillin therapy were- employed in R 
patients. Oral sulphonamide treatment was used in two cases 
and local penicillin therapy combined with general sulphonamide 
therapy in four more. In three patients general sulphonamide 
therapy was used when subconjunctival s injections of penicilua 
proved ipadequate. . , 

Twelve patients with hypopyon formation associated wi a 
herpetic or neuropathic corneal lesions were treated by various 
applications of penicillin locally, with or without genera 
sulphonamide therapy. . ^ 

There were also five cases of old-standing glaucoma showi t, 
hypopyon as a complication. 

A final group of 10 patients presented 13 instancesmf hyp°Py°'' 
iritis. 

3. Infected corneal ulcers responded well to treatment- 
Hypopyon seen in herpetic or neuropathic keratitis 
response. Hypopyon iritis appeared to require no treatment ot e . 
than atropine. 
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4. A detailed analysis of the cases of infected corneal ulcers 
wth hypopyon treated by didercni methods of penicillin thera])y 
shows subconjunctival injections to be the mctliod of choice. It 
was successful in 18 out of 21 cases so treated. 

5. The mode of treatment is described. It consists essentially 
of 12 to 16 subconjunctival injections each of 50,000 units of 
penicillin (dissolved in 0-25 c.c. of 2 per cent, novocaine and 
025 c.c. of 1 : 1,000 adrenalin) at intervals of sin lunirs, followed 
by the 4-hourly instillation of penicillin ointment in a concentra- 
tion of 100,000 units per gm. 

Our thanks are due to Mr. Savin, Mr. Rycroft, Mr. Tyrrell, 
Miss Dollar and Mr. Cameron of tlie Royal Eye Hospital for 
help with clinical material. We are indebted to successive Hou.se 
Surgeons for their help, and to Sisters Bradley and Hafucld of 
the Royal Eye. Hospital, and Sisters Hollands and Thorogood of 
the Lambeth (L.C.C.) Hospital Ophthalmic Unit for their loyal 
and painstaking collaboration. 
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THE LAMINA CRIBROSA AND ITS NATURE^ 

BY 

Professor M.ariax WiECZEK 

CRACOW' 

The present knowledge of this subject is based mostly on the work 
®f E, Fuchs (1916) as there have been no newer researches in this 
field. The cribriform lamina is generally taken to be a semi- 
independent structure. The dimensions of its anterior and posterior 
planes, its thickness and backward curv'e and other dimensions 
have been already measured. In cases of glaucoma the possibiliLv 
ot the cribriform lamina being pushed backward bv the raised 
intra-ocular pressure has been generally accepted 
Birnbacher and Czermak (18S5-1S86) have likened the'eribri- 
orm lamina to a membrane of India-rubbe r which can bulge under 

* Received for publication, April 6, 1947. 



552 


Marian Wilc^ek 


intra-ocular pressure. According to the generally accepted opinions 
the cribriform lamina is a part of the sclera. Lauber in his textbook, 
published in 193G, writes : “ The internal layers of the sclera form 
in the scleral canal a network of lamina cribrosa sclerae; strictly 
speaking it is only' the thinned part of the sclera.” E. Fuchs states : 
” Part of the fibres of most internal layers of the sclera is stretched 
over the foramen sclerae .... tliis part when cut looks like a sieve, 
and therefore it is called lamina cribrosa.” 

The opinions of other authors are almost similar. These views 
are not necessarily' strictly accurate. For instance, in a case of 
deep phy'siological depression of the optic disc one sees through the 
ophthalmoscope the cribriform lamina lying 1 — 1-5 mm. below the 
level of the retina. Now it is known that the sclera in this region 
is 1 — 1-5 mm. thick. Round the optic nerve it becomes thinned 
to one-half or one-third by the inter-meningeal recess (recessus 
intravaginalis). So it can hardly' be maintained that the cribriform 
lamina is reallv a thinned part of the sclera, lii this case at least 
posterior trabeculae of the cribriform lamina must be derived from 
the pia mater of the optic nerve and not from the sclera. 

Rather complicated relations in the arrangement of neuroglia 
in the optic disc, in the first segment of the optic nerve and in the 
insertions of meningeal sheaths of the nen’e to the sclera can be 
understood onlv in view of certain facts derived ffom the develop- 
ment of the eve. The publications of Seefelder (1910), Kleczkowski 
(1913) and v.'Szily (1921—1922, 1930) have the greatest bearing on 
this subject. All changes leading to the conversion of the optic 
vesicle into the optic cup aim at creating the best connections of 
nerve-fibres of the retina rvith the brain by' forming the embryonic 
disc of the optic nerve (papilla primitiva s. epithelialis)- Nerve- 
fibres of the retina grow into this embry'onic disc, and so there 
develops the definite optic disc, collecting into a bundle all nerve- 
fibres of the retina. Cells of the stalk of the cup convert into 
neuroglial cells, and so neuroglial stroma of the optic disc and 
nerve are developed. Bundles of nerve-fibres are separated one 
from another by neuroglial tissue which forms the first septa of the 
optic disc and nerve. Only later— as Kleczkowski has shown--- 
connective cells grow into these neuroglial septa, and supplv 
the nerve with vessels. Connective tissue divides the nerve into 
smaller and smaller bundles forming first-, second- and third-grade 
septa; but still smaller septa are formed by' neuroglia. 

Bearing this in mind, one may' understand the relations between 
neuroglial and connective tissue. Neuroglia completes connective 
septa and carries on the partition into still smaller bundles, forms 
a sheath between the walls of the scleral canal and the disc (inter- 
mediares Gewebe), invests anteriorly central connective tissue 
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M-hich envelops the vessels (Zcntr. Bindegewebsmcniskus Kuiint). 
penetrates into the disc along the vessels (Schaligcwcbe), forms 
the so called neuroglial cribriform plate (lamina gliosa), and 
envelops each connective septum in the cribriform lamina and in 
the nerve. All these details in distribution of neuroglia^ arc fairly 
clear, if one remembers that the stalk into rvhich nervc-fibrcs h»ive 
eventually grown, was of neuroglial origin, and that connective 
tissue has ^rown into primitive neuroglial septa, rather strengtiien- 
ing them than eliminating them completely. 

All connective coats of the eye, such as die choroid, the sclera, 
rireningeal sheaths of the optic nerve, septa of the optic nerve and 
' the cribriform lamina are formed from the same mesenchymal 
mass, which envelops the embryonic eye when the retina, the 
optic disc and nerve have already been formed. That is why 
there is no sharp division between pia or dura mater and the 
sclera, but meningeal sheaths pass into and coalesce with the sclera. 

In' order to be thoroughly acquainted with the structure of the 
cribriform lamina, its relation to the sclera and septa of the optic 
nen-e, with its function and importance, 1 have carried out a series 
of fnv own investigations. I have studied histological, longitudinal 
and transverse sections of the cribriform lamina, not only of adults, 
but also of the' newly-born and embryos. I have also studied the 
structure of the cribriform lamina of the following animals : _cat, 

. pig, horse, and ape. The examinaticSh of the complete series of 
transverse sections seems to me most instructive. 

When examining the preparations from different periods of the 
development of the eye, I could demonstrate that the cribriform 
lamina develops comparatively late, and its complete, development 
_ is attained-as late as the end of foetal life or even at the beginning 
of extra-uterine life. Trabeculae of connecliveTissue grow into the 
nerve and the disc from all directions and from all available sources 
of connective tissue, namely from the pia mater, from the sclera 
in the scleral canal and as can be demonstrated in the series 
of transverse sections — also from connective tissue, which 
accompanies the central vessels. These connective trabeculae form 
the septal network of the nerve. By their ingrowth the nerr^e is 
supplied vith vessels and its structure, strengthened, delicate 
nervous tissue connected with the pia mater and the optic ner\-e 
inside the scleral canal, fixed to the sclera. 


In the embryonic eyes, where there is as yet no cribriform lamina 
and no connective septa of the nerve, it can sometimes be observed 
how the optic nerve slips out of the scleral canal (Fig T) 
1 rabeculae which grow into the neiwe from all sources of connec- 
tive tisstm in this region must be stronger, the more abundant the 
source of connective tissue. In that way one should explain the 
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magnified 50 times. From these plates, using Graefe's knife and 
Gullstrand’s binocular, I excised all the outlines of nerve-bundles, 
leaving only septal network of connective tissue. In this way 1 
obtained the isolated connective scaffolding of the nerve surrounded 
by the sclera or pia mater. By sticking all the plates together 1 
obtained a model which enaWed me to study carefully all the 
details. While looking at the transverse sections of my scries and 
putting the model together I became convinced tliat there is no 
substantial difference between the cribriform lamina and the septal 
system of connective tissue of the optic ncrv’c. They actually form 
one common sK'stem whose parts can be differentiated only by 
their point of origin. In the scleral canal, trabeculae arc thicker 
because they come from the sclera; in the ner\-e they ar.e thinner 
because they come from pia mater. 

The cribriform lamina is then not an independent structure but 
the foremost and strongest part of the septal system of connective 
tissue of the nerve. ' , 

Fig. 2 shows a section, 89, of my series. One can see in the 
upper part the septal network coming from the wall of the scleral 
canal ; it is the cribriform lamina: In the lower part of this prepara- 
tion, trabeculae must come from pia mater as the intermeningeal 
space can be clearly seen. These trabeculae belong to the septal 
system of the neri^e. There is no, difference between these two 
systems. They both form a uniform network whose trabeculae are 



Fig. 2 : 
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a little thicker in the part wliich has to be included in the cribriform 
lamina. On the ^vhole one can compare this septa! sy.stem to the 
canals of connective tissue in whose walls there are numerous gaps. 
The canals may join the neighbouring; one or divide. 

Fig. 8 repre.scnts the front view of the model. In the foremost 
part of the scleral canal there is an apparent shallow depression, at, 
the bottom of which one may sec the front of a septal system, i.c., 
the cribriform lamina. This depression, demonstrated for the first 



time on my model, should b,e called the nest of the optic disc(ni ua 
seu nidulus papillae nervi optici), because in this very depression 
lies the optic disc. The bottom of the nest is uneven, slig 
knob-like. Trabeculae of the cribriform lamina lie there but not on 
the .same level, some being a little higher than the others. i o’’® 
over some trabeculae come from the walls of the, nest, -sometini^^ 
even from the anterior surface of the sclera. From the bottom 
the nest there arises towards the front a fairly, thick bundle 
connective tissue investing the central vessels. In the disc s j 
trabeculae come from this bundle and join the tissues of the dis • 
As the diameter of the nerve increases with its further course, 
lateral wails of the nest are inclined and divergent. The 
the nest may change according to the shape of the optic disc, 
the dimensions of the nest and the inclination of its walls can var> 
to a certain extent.' 
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Fig. 4^ 

The model vie^ved from behind. Septal s«tem of the optic nerve, 
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The model transilluminated from behind. 
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The relations between nervous and connective tissue are 
chang’ing at various levels of the optic disc and nerve. In the 
disc there is almost complete lack of connective tissue. Beyond 
the cribriform lamina septa become thinner whereas bundlc.s of 
nerve-fibres, developing myelin sheaths, become thicker. In order 
to determine strictly these relations 1 took the following measure- 
ments: from the microphotographs of the sections, magnified 50 
times, I cut out with Graefe’s knife the outlines of nerve bundles — 
as 'I did when making , the model— leaving only the network of 
- ' ' connective tissue. Then I cut out the neighbouring scleral ti.ssue, 
the meninges and the outlines of the vessels. So, using the italance, 

I could strictly determine the relation between connective anti 
neiwous tissue in a given section. Then I calculated the area of 
the section, and knowing' the percentage relation of the tissues and 
the magnification, I. could easily calculate the real area occupied 
by each tissue in a given section. As I knew the number of holes, 
occupied by nerve-bundles in each section, I could calculate tiie 
average size of a nerve-bundle and, the thickness of a septum of 
connective tissue. For my calculations I chose the sections at 
■ different levelsof thedisc, thecribriform laminaand tbeoptic nerve. 

'■ . These are the sections of my series labelled Gl, 65, 75, 70 and 95. 
Section 61pa.sses through the first part of the scleral canal in 
- which there are no septa of connective tissue yet, and nervous tissue 
still retains the kructure of the disc.. In the periphery of the 
section 65 there are already some short trabeculae of septa. Section 
75 passes through the anterior part of the cribriform lamina, section 
, 79 through the strongest part of the cribriform lamina, section 95 
through the first part of the optic nerve, surrounded by the inter- 
meningeal space, the results of these calculations are shewn on 
the Table I . 


Section 

Area of 
section 

Area of ' 
nervous' 
tissue , 

Area of 
connective 
tissue 

Nervous 
tissue in 
per cent. 

Conn, j 
tissue in 
per cent. 

Amount 
of nerve 
bundles 

61 ' 1 

r35mm.'! 

1 

j l'28ram." 

— 

per cent. 
ca.95 

per cent. 


65 

1'60 „ 

r2.s „ 

i 

' ' ■ i 

,'ca.80 ' 

t 

1 ca.20 

!. " 

. 75 

t44 „ 

1'09 

[ j 1 

i rSSmm.- 

44'7 

I 

55'3 - 

350 

79 

2‘50 

0-9 „ 

•l''60 „ , 

36. 

- 64 

394 

95 

3T0 

> 

r/S ., 

( 

* 1-32 ,, 

1 

57-4. 

. 42'6 

398 
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It follows from this table that the area of section of the optic 
disc is 2-3 times smaller than the area of section of the first part 
of the optic nerve situated only 0-7 mm. below the former (sections 
61 and 95), In the disc, 95 — 80 per cent, of the section is occupied 
by nervous tissue, compared with 3G per cent, in the most strongly 
developed part of the cribriform lamina where the remaining area is 
occupied by connective tissue. The figures of Table I can represent 
a real basis for any inferences concerning endurance of this area 
to endocular pressure, to stretching arid to. mechanical distortions, 
which occur in inflammatory processes, oedema, etc. From column 
2 one can see that nervous tissue in the disc occupies greater area 
than in the cribriform lamina. .As the amount of nerve-fibres is the 
same in both cases it follows that nerve-fibres in the disc lie more 
loosely, embedded in soft neuroglia. In the anterior layer of the 
cribriform lamina (section 75) the area of nervous tissue is a little - 
greater than in the strongest part of the cribriform lamina' (section 
79) where nerve-fibres lie most tightly. Here, and not in the 
anterior opening of the scleral canal nor in the opening of lamina 
elastica choroidealis — as could be inferred from the longitudinal 
histological sections — there is the narrowest passage for nerve- - 
fibres, 

■ That is in the cribriform lamina that nerve-fibres can be most 
easily' damaged by inflammatory' processes, oedema, hyperaemia 
of trabeculae of connective tissue, etc. 

Fig. 8 represents these relations in their true proportions, 
according to the calculations in Table 1. The whole mass of 
nervous tissue lies in the centre of the drawing; it has the shape of 
an hour-glass. On each side there is a mass of connective tissue 
which varies in strength in different sections. In column 3 of Table 
I, section 75 contains nearly’ the same amount of connective tissue 
as section 95 which corresponds to the first segment of the optic 
nerve. It can be inferred that septa in the first segment of-th^ 



Fig. 8. 
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optic nerve are thinner than tlicse in the first seg’mcnt of tiic criliri- 
form- lamina not as a result of the smaller amount of ronnerlive 
tissue in the first segment of the nerve, but because these septa ha.ve 
been stretched bv the bundles of nerve-fibres becoming thicker 
under the influence of myclinisation. The amount of connective 
tissue in the strongest part of the cribriform lamina is oni\' ISo per 
cent, greater than in the anterior part of the cribriform lamina. 

If one knows the area of connective and -nervous ti.ssue in the 
section and the amount of nerve-bundles one can calculate as well 
the average area and the diameter of a single nerve-bundle as the 
thickness of, surrounding connective tissue. 1 calculated it for 
sections 79 and 95 (strongest part of the cribriform lamina and first 
segment of the nerve).. The results are given on Table II : — 


Section 

Area of one 
nen-e-bundle 

1 

Diameter of one 
nerve-bundle 

• Are.r of one 
nerve-bundle 
together with 
connective tissue 
■surrounding it 

Difference of dia- 
meter i.e.. thickness 
of the sbe.vtb of 
connective tissue 
between nerve- 
bundles 

1 

79 

0'00225mm‘ 

0'0534mm 

0'00625mm." 

0'0346 mm. 

95 

0'00445 „ 

0*075 „ 

1 

0’00775 „ 

0-024 „ 
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Fif^. 0 represents the transverse sections 79 and 95, ' compared 
one with another. The dotted line shows how the longitudinal 
section of the optic nerve could cut only a septum of connective 
tissue in the cribriform lamina, and at the same time a nerve-bundle 
in the optic nerve. Fig. 10 represents it in a plastic way. Let us 
imagine the sections 79 and 95, made from a transparent material 
and lying one on another. The longitudinal section of the optic 
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rien.-e passing the cribriform lamina would cut a septum of connec- 
tive tissue, but passing the nerve itself would cut a nerve-bundle. 

That is how “ typical ” histological pictures of the cribriform 
lamina can be explained. Those pictures depend on llie plane of the 
section. One can see diagrammatically in Pig. ,1) that it is not 



Fig. 13. . 
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the greater thickness of septa of connective tissue in the cribriform 
lamina, but tlie greater diameter of myelinised nerve-fibres in the 
optic nerve tliat plays here a role. In Fig. JO one may see the 
possibility of another cut which would pass nerve-bundles asavell 
in the cribriform lamina as in the optic nerve. In such a case, in 
histological sections the pictures of the cribriform lamina would not 
be so typical. It is clear that in the same optic nerve one may 
obtain some pictures of strongly, and some of weakly, developed 



cribriform lamina according to the plane of cutting. By moving 
slightly the transparent cubes in Fig. 10 one could get the reversed 
pictures. .V cut could have passed nerve-bundles in the cribriform 
lamina and septa of connective tissue in the optic nerve. In Figs. 1 
and 12, the sharp back outline of the cribriform lamina is missing. 
Transverse fibres of connective tissue run across nerve-bundles m 
a similar wav in the optic nerve as in the cribriform lamina, 

Fig. 13, the lamina cribrosa seems to be composed of severa 
levels. In Fig. 14 the cribriform lamina is hardly to be seen. 
1 ransverse fibres of .septa run rather across the optic nen'C. 
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CONTACT LENSES 

BY 

Ida Maxn 

OXFORtV 

To US all here the subject of contact lenses is an interesting one 
and the foundation of a society for the scientific study of the 
problems connected ivith them needs no apology, but ive are far 
from being a- representative gathering. You yil) realise this when 
I tell you that only a short time ago an eminent scientist said to 
me “ Why- waste your time starting a contact lens society?” I 
replied “Why is it a waste of time? ” and received. the devastating 
answer, ‘.'Because ei-eridhing is known about them. Opticall}'/ 
they provide a beautiful answer to many problems and practical!}’ 
they are useless, as no one can wear them for more than an hour 
and a half.” . I think we can say that this statement is largel}' 
untrue. In the first place, I hope to show . in this address that we 
certainly do not know all about them and, secondly, I think no one 
here will dispute the fact that sorne people cannot even wear them 
for an hour and a half, while others notice no discomfort after ten 
times as long. , 

There would, therefore, seem to be good reason for a society dor 
their stud}*, even though so much has already been written on them 
and so many experiments perfonried. These experiments differ frorn 
the usual scientific experiment in -that they have practically all had 
to be done on man. Animal experiment will not give us any of the 
answers we seek, since' obviously we c annot test visual acuity in 

• Received for publication, 3[ay 26, 1947. ' 

+ Presidential Address delivered to the Contact Tens Society. 
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an animal, nor can we enquire as to tolerance., Ev’en gross experi- 
ments on corneal physiology are hardly applicable, the relative 
sizes of cornea and sclera differing between man and most other 
animals, as also does the anatomy of the limbus. We are, therefore, 
handicapped from the beginning by the introduction of innumerable 
variables {e.g., of physiology, of pathology and- of psychology) into 
each individual experiment and it is small wonder that, more than a 
hundred years after Thomas Young’s original paper in the Philo- 
sophical Transactions, our knowledge is scanty and our chances of 
succdSs in a given case still unpredictable. It should be thfe object 
of this society to formulate the problems which confront us and by 
the careful accumulation of accurate data to attempt to solve them. 

It is obvious that our problems fall into two groups, those of 
optics and haptics. The former are not formidable and I do not 
propose to deal with them in detail, though you will all realise that 
much still remains to be done if we are to reach an optical accuracy 
comparable to that obtained with spectacle lenses. We have by no 
means mastered the problems of the introduction of prisms and of 
cylinders into contact lenses, nor are we very near the production 
of a bifocal contact lens. We are not even certain of the best 
material of which to make contact lenses, nor even whether that 
material yet exists. There is, therefore, room for collaboration with 
the physicist, the technician and the chemist. 

The more pressing problems, however, are those concerned with 
tolerance. My own interest in the subject is purely clinical, and I 
have been ordering contact lenses more or less hopefully for the last 
ten years. Recently I realised that I knew very little about the . 
results I had obtained and through the kindness of one of our 
secretaries, Mr. Cross, I was able to obtain a fair follow-up of 100 
of my cases. This has been most illuminating, and has helped me 
to formulate some of our problems. All my cases were individually 
fitted, some of them after having tried Zeiss lenses with no success. 
In practically all of them contact lenses gave a better visual acuity 
than spectacles and were ordered for this reason. (I did not, in this 
follow-up, include cases with active pathological conditions necessi- 
tating contact lenses as part of treatment). The patients therefore 
had an incentive to persevere. Of the hundred patients, 61 were 
myopes, of whom 11 only wore - S’D D.Sph. lens or under, the rest 
having very high corrections, up to —22. The patients wore a 
single lens only, for monocular aphakia. Eleven had conical 
corneae and the remainder suffered from various disabilities, 
including high hypermetropia, binocular aphakia, corneal scars and 
dystrophies. 

There were 46 males and 54 females and their ages ranged from 
14 to 73 years. The majority were between 30 and 40 years old. 
These patients were all asked whether, knowing what they now 
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know, they would go in for contact lenses again, gxty-four 
replied unhesitatingly Yes, 19 gave an equally emphatic Lo win c 
17 considered that certain improvements ought to be possible to 
make them comfortable and if these were done they would answer 
Yes. Can we discover any relationship between the tolerance and 
intolerance of these patients and either their ocular conditioner their 
habits of wear ? In the first place, must the lens be worn every day 
for tolerance to be good ? Fifty-five patients wore their lenses e\erj 
day and 47 of these had tolerance good enough to permit a fuU 
day's work in the lenses, 31 of them wearing them for more than I- 
hours every day. The rethaining eight (of the 55) had poor toler- 
ance of less than six hours. On the other hand, nine patients who 


only wore their lenses occasionally had excellent tolerance also, so 
that regular wear is not proved to be essential. Most of the 
patients, however, who only wore their lenses occasionally had poor 
tolerance and gave this as a reason for not wearing them. Twenty- 
three of the 100 patients did not wear their lenses at all, but this 
was not always because of intolerance. In one case the patient’s 
fingers were too rheumatic to manipulate the lens, in two cases a 
verj' dirty job was being done and they feared to put their dirty 
fingers hear their eyes, in three others there was nerx’ousness of the 
lens, but in many .there was extreme intolerance. 

.Can we show that intolerance is associated with any special 
condition of the eye ? Tf we consider the myopes we find that of the 
61 questioned, 31 wore'their lenses for rhore than eight hours every 
day, 16 wore them every day, but for less than eight hours, while 14 
did not wear them at all and 10 of these 14 were high myopes who 
had much to-gain visual!)'. It does not therefore appear possible to 
relate tolerance to the presence or degree of myopia. 

On the other hand, there does appear to be a correlation in the 
case of conical cornea, though the numbers are small. Of the 11 
patients fitted, nine wore their lenses all daT- with success, and two 
could only wear them part of the day. None was a complete 
failure. 


Monocular aphakia, though theoretically a good indication for 
contact lenses, does not in my series justify itself. Only two out of 
10 patients wore their lens'at all “and one of these has now given it 
up. The remaining eight all complained of diplopia. 

Of the cases with various corneal conditions, only four or five had 
really good results, but this series is small and not homogeneous. 

We therefore require more data on the type of condition suitable 
tor contact lenses and it might well be that a correlation with toler- 
ance IS not possible. 

Eighty-four of the patients replied, when asked whether they 
inserted their lenses dry or used a solution. Much has been written 
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and many theories advanced about the necessity for a solution and 
its ideal composition. The results dn my series are surprising. and 
show that much more work is needed and that theorising is unsatis- 
factory. Of these 84, 49 inserted their lenses dry and 23 of these 
had a tolerance of more than eight hours (often 14 to 16 hours); 
eight of the 49 had tolerance of four to eight hours and 10 of from 
two to four hours. Eight could not wear a lens at ail. Twenty-, 
two patients used normal saline. Seven of them had more than 
eight hours tolerance, eight of them four to eight hours, four of them 
two to four hours and three could tn'ot wear the lens. 

The third group is, however, the most interesting.. Thirteen 
patients had obviously experimented and with- surprising. results. 
One with 16 to 18 hours wear every day always puts his lens in his 
mouth before inserting it, one with eighteen hours used distilled 
water, as did another with very' poor tolerance. One used boracic 
lotion and wore the lens six hours, nine used tap water and all had 
tolerance of eight to sixteen hours. We have obviously a lot to 
learn and unlearn about solutions. 

What reasons were given for intolerance ? In many the corneal 
veil was the most trouble and this was too variable fpr generalisation, 
coming on sometimes in half-an-hour, sometimes in 14 hours'. In 
other cases pricking of the lids, smarting, grittiness, discharge, 
headache and many other symptoms were noted, and here we have 
our greatest problem. The problem of the veil is basically a 
physiological one and will probably be solved by some modification 
of fit, as is being shown by Dallos’ experiments with holes and slits 
in the lens. But there are other problems connected with the state, 
of the lids and the presence or absence of low grade infections. A 
whole series of experiments awaits an investigator here, many even, 
applicable to animals. We have no idea of the alterations of the 
normal bacteriological flora of the eyes produced by-contact lenses. 
Indeed, the surprising thing is the high local immunity of the con- 
junctiva and’the rarity of serious infection. Low grade infection 
may be common ; we do not know. It may account for sensations 
in the lids and for the accumulation of sticky secretion complained 
of by some patients. 

So far, you will note, I have not touched oti the question of fit at 
all and yet have raised a number of unanswered questions. ■ 

I will leave it to our next speaker to attempt to clarify our ideas 
on the problems of shape, size and fit, and will be content to clo:e 
this very incomplete list of unanswered queries with a plea for t e 
accumulation of more data and the planning of further e.xperimen s. 

I trust I have justified my contention that the scientific study o 
contact lenses is not a waste of time. 
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POST-OPERATIVE SECURITY IN CATARACT CASES 

' . ■ . f 

T. G. Wynne Parry 

Bancok, n. \vali:s 

, The simple procedure described below was devised to meet the 
case of an old lady of over eighty, whose mental and physical 
“wanderings” during her first night in hospital where she liad 
come for an extraction of one of her bilateral cataracts ga^e rise 

to much foreboding as to her post-operative nursing. 

' The.usual methods of trying to secure sound protection for the 
eye and the wound, were alL thought of and discarded for various 
reasons: corneo-scleral suturing meant later removal of the suture, 
and did not seem to give the maximum security which one w’as 
aiming at ; the van Lint flap had always appeared to me to give a 
■ line of tension across the middle of the cornea along the edge of 
the flap, and it seemed difficult with this method to get pressure to 
bear evenly on the wound, cornea, and sclera. 

- Finally," it was decided to try a complete conjunctival flap, i.e., 
involving the whole circumference of the cornea. Accordingly, 
after the usual surface anaesthesia- combined’ with retrobulbar 
injection anaesthesia and 7th nen’e block over the mandible, a snip 
was made with scissors in the conjunctiva at the corneo-scleral 
margin to the outer side, a Weber’s knife was inserted, and with the 
conjunctiva held taut with forceps at inter\-als all the way round, 
the conjunctiva \yas cut round the cornea. It was then undermined 
free!}', and with 4/0 catgut, a purse string suture was run round the 
conjunctival edge — the two ends being at 5 and 7 o’clock. The 
conjunctival flap was now 'gently retracted away and a simple 
corneo-scleral section was made and, after iridectomy, the lens was 
extracted in capsule. The iris pillars were stroked back, and then, 
with the conjunctival margin helped over the wound with a couple - 
of iris repositors, the purse' string suture was drawn tight and tied 
gently Lut firmly. The whole cornea was thus covered with 
conjunoti\a, and the general appearance gave one a most unusual 
feeling of security. The one eye only was bandaged, and the 
patient walked back to bed, and was ambulatory from the first dayi 
The suture started giving on the 3rd day, and the whole cornea 
was clear on the Idth — an unusually long period compared with 
succeeding cases. The whole convalescence was uneventful, the 
only treatment being my usual one of gtt. penicillin in' flavazole 
and gtt. atropine sulph. instilled every other dav, and a daily 
inunction of ung. hvdrarg. ' * 

/ Following this case, I carried out the same procedure in eleven 
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^ ^ •' 
more cases. Out of this total of twelve cases done in the last 4 to 5 
months — eight were intracapsular extractions, and four extra- 
\capsuiarJ In one of the intracapsular cases there was some 
vitreous loss after the lens was extracted, but in neither this case 
nor any of the others were there any unusual symptoms, and the 
end results xvere excellent. 

In the last eleven cases before the suture was finally drawn tight, 
gtt. penicillin and gtt. atropine were instilled into the mouth of 
“ the bag.” A small point which led to a little trouble with fixation 
of the eye in the first case, was that a small tag of conjunctiva 
• should be left on the corneal margin at the point the operator 
usually prefers to place his fixation forceps — otherwise he finds it 
difficult to grip the eye without doing so on one of the recti muscles. 

The suture was usually found to give about the 4th or 5th day, 
and the conjunctiva had retracted to the corneal margin by the 
6th or 7th day. In only one case — for ultra-aesthetic reasons—was 
it necessary' to help the conjunctiva back into place at one point on 
the 10th day. - . _ 

The method is admittedly''more tedious than the usual ones in 
vogue, but the feeling of complete security is very real. The purse 
string suture is easy to draw tightly and snugly, and the pressure 
over the whole cornea and wound is even and firm. The physio- 
logical conditions for wound healing are therefore ideal inasmuch 
as it is covered, supported, warm and sheltered from infection. 

The fact that the patients can be ambulatory with safety after the 
first twenty-four hours is a marked advantage in these days of 
depleted nursing staffs, and any' post-operative complications which 
may arise — with the e.xception of infection — are in eftect dealt with 
before they happen. 

I very' much doubt if this procedure is original since nearly every'- 
thing has been tried sometime, but I have not seen any' reference to 
it in the literature available to me, and it is presented in the hope 
that it may be found to be a useful addition to the usual methods. 


THE POWER OR “POWERS” OF A LENS 

BY 

Joseph I. Pascal, M.D. 

NEW YORK 

If a doctor at an Ophthalmological Board examination were 
“ What is the power of the crystalline lens ? ”, he might wel as 
which of the different “ powers ” of the lens was vvanted. 
the lens may be said to have three powers, based on actual oca 


Power or “Powers” of a Less 


571 


lengths, i.e. the principal power, the vertes power, and the apex 
power. Placed in air it is very much more powerful, and again maj, 
be said to have three powers, the principal po\yer, the vertex power, 
and the apex power. But in addition, and this is tlic most important 
point, in situ the lens has also a “ reduced ” power. This is the 
power as determined by the reduced focal length. This latter power 
is the real significant power and the one used by Gullslrand in lus 
calculations of the dioptric power of the eye. 

The definition of surface power and lens power, following the lead 
of Gullstrand, is based upon “ reduced focal length ”. The power 
in dioptres is the reciprocal of the reduced focal length. The two 
actual focal lengths, of any optical system are equal, when the first 
medium (or its index of refraction) is the same as the last medium 
(or same index of refraction). The two focal lengths arc unequal 
when the first and last media are different. Butin either case, there 
is only one reduced focal length. The refractive power of the system 
can be expressed by a single value, the reciprocal of this focal length, 
even when there are two actual focal lengths as in the case of the 
cornea, or the eye as a whole. 

The reduced focal length is simply defined as the actual focal 
length divided by the corresponding index of refraction. Thus if 
fi and fa express the two actual focal fengths of a system, the reduced 
focal length f(r) is equal to fi divided by ni or frdivided by n 2 . The 
whole subject of “ reduced ” distance, “ reduced ” light vergence, 
“reduced” focal length, etc. is something that is basic and merits 
the study of ever}- ophthalmologist. Unfortunately, the subject is 
hardly touched upon in the standard books on ophthalmolog}-. It 
is true that for a lens in air, the reduced focal length is equal to the 
actual focal length and its significance and use may be ignored. But 
wvhen studying the dioptrics of the cornea or of the eye as a whole 
where the reduced focal length is not equal to the actual focal length, 
a knowledge of this subject is essential. Books which do not point 
out the difference between the two systems create for the student- 
reader unnecessary- difficulties and sometimes confusion. 

For example, in Duke-Elder s Text-book of Ophthalmology, vol. I, 
page 748, there are tables contrasting the finding of Tscherning 
. with those of Gullstrand relative to the position of the cardinal 
points, the dioptric powers of the components, etc. of the schematic 
eye. The table gives Tscherning’s figure for-the refractive power of 
the crystalline lens {in situ) aslG'Ol D. and Gullstrand’sas 19'11 D. 
This apparently means that Gullstrand using different data for his 
calculations found- the power of the cry-stalline lens to be 3-10 
dioptres more than what Tscherning found. But there is no mention 
of he fact that Tscherning used “ actual ” focal length for his power 
determination and Gullstrand used used " reduced ” focal length. In 
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Restoration oe the, Chami’.er aeter • ^ 

Intra-caesui.ar Extraction 


verified causes of the temporary and periodic disnpjicarancc of the 
anterior chamber are delayed healing, rc-opcning of the wound, 
and choroidal detachment. The eye is soft, which is a rc-assiinng 

bST happens also— luckily very seldom— that the chamber doe.'^ 
not form at all ; this very, serious sign seems not to be ajipreciatcd 
in detail. The anterior chamber, after a smooth intra-capsulnr 
operation, without any discoverable cause, does not reform, leading 
eventually to the loss'of the eye. The wound is well co-apted and 
closed, the eye is quiet, the palpated tension is normal, Seidel's 
is negative, and there is no sign of glaucoma for the first 12-1*1 
days.- Then a fine haziness of, the cornea appears as the first sign 
of glaucoma, the tension slowly rises to 30-40 Hg/mm, and without 
adequate medical aid the eye becomes blind. 

In the last 20 years I have lost 2 eyes in this way, in spite of 
having performed in the second case posterior sclerotomy, cycio- 
dial)’sis and trephining. The chamber could not be restoicd. (As 
I do an average of 250 cataract operations a year, including about 
200 intra-capsular extractions, this makes together with the case 
described below 0'7 per cent, of the intra-capsulars for the last 20 


- years). ' • • - ■ 

It was by chance that aTbird case showed the way to restore the 
anterior chamber and gave also a possible e.vpianation. Intra- 
capsular extraction was performed on both eyes of an old lady. It 
was a straightforward case,'without any sign of impending trouble. 
The operation was uneventful-in both eyes with my routine proce- 
dure : Knapp-Stanculeanu-Torok, iridectomy, conjunctival hooding 
of the wound, akinesia. and retrobulbar injection. We instil as a 
rule pilocarpine after intra-capsular extraction. 

tso restoration of the -chamber occurred in either eve. There 
was no irritation, the tvourid closed, and no hypotonv. \\'^e waited 
6 da^’s -for spontaneous restoration. , ' ' 


On the seventh daA we started to do something for the restoration 
of the chamber. \S e instilled 8 per cent, pilocarpine together with 
cocaine and adrenalin, in order to raise the tone of sphincter and 
dilator simultaneously, a proceeding that leads sometimes to success. 
But in this case it failed, as well as repeating it with 1 percent, 
adrenalin the next day. 


On the ninth and tenth days we joined to the instillations intra- 
venous injections of 40 per cent, dextrose in the hope of obtaining 
a result by dehydrating the, vitreous, but in vain. Dionine powdei 
into the conjunctival sac and sub-conjunctival injection of saline 
solution proved. to be similarly inefficacious. -■ . " 

On the twelfth day after the operation the loss of both eyes seemec 
to be imminent, so we started operative int'eiT'entions. Both wound- 
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In remembrance of the uselessness of posterior sclerotomy in a 
similar case, I decided to do cyclodialysis on both sides, after the 
modification of Blaskovic’s . (a tcrqc) carried out in front of the 
external rectus. 

The end of Heine’s spatula, forcing its way during the operation 
into the chamber between iris and cornea, got into the pupillaiy 
area by mistake, and injured the hyaloidea. The vitreous streamed 
immediately' forth, pushed the iris back and filled the chamber. 
The chamber was restored (of course a vitreous-filled chamber). 
Eye-surgeons see the same thing occasionally', when, during cataract 
extractions the hyaloidea is broken and vitreous fills the anterior 
chamber. 

On the fellow-eye I brought about the .same event on purpose. 
I pushed the point of the spatula into the pupillary' area and broke 
the hyaloidea by a little movement sideways and backwards. The 
result was the same, the chamber was immediately' restored. 

The further course of the case was satisfactory. The palpated 
tension of the eye remained normal, taken by tonometer 6 days later 
it was 22 Hg/mm. Corrected vision 6/9 and 6/12. Slit-lamp 
examination showed the well-known signs of the vitreoiis-filkd 
chamber ; in the aqueous there were waving from the pupil rami- 
fy'ing fibres of the vitreous. 

Since 4;hen I had no opportunity to perform this operation, that 
could be called restoration of the anterior chamber. It was only 
considered once, but the chamber restored itself spontaneously on 


the eleventh day'. 

The plain vitreous chamber has, as far as our experience reaches, 
scarcely any' significance regarding post-operative glaucoma. It is 
true, text-books mention the loss of vitreous and the absence of the 
hyaloidea amongst the causes of post-operative glaucoma, but there 
are also plenty of observations to the contrary'. Yet, admittiiig the 
possibility' of bringing about the danger of later glaucoma, this is a 
small drawback in comparison to the direct and rapid loss of an 


eye after the operation. 

It is interesting to note that the Avhole vast literature o 
cataract-extraction does not mention the primary', nor glaucomatous 
non-reappearance of the chamber, only the prolonged restoration. 
Of course, it must have been very rare in the pre-intracapsular 
period, and whenever it occurred, it was traced back to non-closure 
of the wound, to epithelial immigration and chiefly to an unobserved 
glaucomatous tendency, promoted by the operation. Though the 
latter possibility cannot be rejected with absolute sure ness, I am 
convinced, in my cases there was no primary glaucomatous disposi- 
tion. It seems to me more probable, the cause was 
mechanical. The iris was fiat, adhering to the cornea, the pupn 
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was tiehtlv filled with the inelastic hyaloidca, capillan- adhesion 
clSed np the chamber completely: Under such conditions spon- 
taneous reversibility is hardly imaginable. The retained aqueous 
must he taken up 'by the vitreous, its swelling presses ms and 
hvaloidea the more to the cornea : a vicimis circle thus arises which 
can be interrupted only by operative intervention. A siniihr 
situation is well known, of course only after glaucoma opcralions 
when it is the lens, that obturates the chamber. There is also an 
account of trying to restore the chamber in such cases. Asayama 
and Chikakiyo blow air between iris and cornea if after Llliot s 
trephining the chamber will not reform (Zcntrnlblatt /. OphthaL, 
Vol. XLII, p. 599). 


ANNOTATIONS 


Neuro-paralytic Keratitis 

Although alcohol injection of the Gasserian ganglion is a strikingly 
successful fonn of treatment for trigeminal neuralgia, the patients 
who submit to it are always haunted by the possibility of developing 
lesions in the anaesthetic cornea which, if untreated, may lead to 
serious consequences involving, sometimes, corneal perforation, and 
loss of the eye. The cause of the condition has been a subject of 
discussion among physiologists for many years, one group maintain- 
ing that the cornea has trophic nerve fibres which in some mysterious 
way, look after its nutrition, and that when these fibres are blocked 
or severed, the cornea suffers ; the other group maintains that 
anaesthesia of the cornea is sufficient reason for its breakdown, 
minute traUmata occurring, unnoticed by the patient but leading to 
subsequent keratitis. This has always seemed to us an unsatisfactorj'. 
explanation, in view of the fact that the earliest observable change 
in the cornea consists of the development of numerous pinpoint 
areas in the exposed part which stain with fluorescein,’ and it is 
difficult to imagine any form of trauma which which would produce 
this. 

The only method of treatment until recently has been to provide 
some sort of cover for the cornea. The ideal cover is,'bf course, the 
lids, and for. many years now the operation of tarsorraphv has held- 
the field, with resulting inability to use the eye. This disadvantage 
can be mitigated by gradually dividing the adhesions once the 
cornea-has regained its noimal state, and it is frequently found that 
an adhesion only 3 mm. wide lying over the outer limbus is enough 
to maintain integrity of the corneal epithelium. Even this, however 
constitutes a fairly conspicuous disfigurement, so other methods 
have been sought for. The application of a pad is dangerous 
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because the patient may unconsciously open the eye underneath it 
and innict severe trauma on the cornea. 

A method described by Klein consists in the use of a plastic con- 
tact lens. He claimed several successful results, but there is always 
the possibility of the patient injuring the anaesthetic eye when 
inserting the contact lens, and perhaps not getting jt into' the 
correct position. \Vc have known of one case in which the patient 
allowed the lower ledge of the lens to project over the lower lid. If 
an e.Ntrinsic protection is to be provided it should take the form of 
a rigid and preferably' transparent shield, %vith sufficient bulge on it 
to stand well away' from the eye and not come into contact with it, 
even if the patient lies on the shield during sleep. If facial paralysis 
is also preserit, ‘as sometimes happens in other neurological con- 
ditions, then it must be air tight so that moisture is retained, but 
this is not necessary' in ordinary* trigeminal cases when sensory 
denervation alone has to be considered.' 

One hopes that these methods of treatment will soon become 
matters of historical interest rather than current procedures. Many 
years ago Mackenzie of Toronto described the effect of sympathect- 
omy in causing healing of ulcers of the face after trigeminal 
denervation, and Norman Dott has found that it causes rapid 
healings of trophic corneal, nasal or other ulcerations of the skin 
dependent on trigeminal denervation. The effect lasts for many 
years, possibly indefinitely*, and he is now in the habit of doing a 
prophylactic sy'mpathectomyr before or after alcohol injection of the 
ganglion. None of the cases treated in thisw'ay’ has so far ulcerated. 

This procedure is not, of course, required in cases of trigeminal 
neuralgia where the first division is not involved because in them, 
by fractional section of the sensory root of the 5th nerve, it is 
possible to retain sensation in the eye and lids. 


On observation 

We do not hesitate to affirm that good powers of observation are 
among the most important items in the outfit of any* member of the 
medical profession. Students should be taught- to cultivate the 
faculty from the start of their careers and the practice should be 
kept up and not dropped as soon as the qualify'ing exams have been 
surmounted, for no one will deny that in our profession we remain 
students all onr lives. The youth of the writer’s generation had the 
importance of observation powerfully* instilled into their minds by 
mose admirable Sherlock Holmes stories of the late Sir . Arthur 
^onan Doyle. Holmes was never at fault in his observations and 
oir Arthur was a born story teller. One of Holmes’ remarks that 
aas always stuck in our mind was to the effect that a.^man's brain 
vas ike a room of limited capacity, and that the wise man only took 

\ 
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into it infotmatibn ^hat was likely to ba of use to bin, in his work 
and did not get it cluttered up with odos and ends. ' 
interesting in themselves, would crowd out more useful fact. - John 
Hunter must have meant something of the sort when he declared, 
after coming down from 0.>tford. that they had tried to stuff him 
with Latin and Greek and make an old woman of him. 

Of those ophthalmic surgeons we have known we sliou d place 
the late Mr. William Lang as nearest the Holmes ideal. Mr. Lang 
was phguomenallv observant and never seemed to miss anytliing. 
A friend of ours 'used to declare that in his early day.= m ophthal- 
mology he made a habit of accompanying a clinical assistant to 
the hospital each day, and thej' used to award marks to each other 
for any ocular condition they observed in people in their walk. 
Gross cases of squint would be marked at the figure 2. less marked 
strabismus might count 5, an empty socket Lf>ut a well fitting glass 
eye 10 and so on. 

' There is something to be 'said for the idea and it need not be 
' confined to eye conditions. A person who limps in his gait may 
have several possible conditions, including corns to account for it. 
Even' it! reading a book there are opportunities for cultivating 
rhental obsen-afion. We wonder if the average reader of Pickwick 
has noted the fact that on Mr. Peter Magmis's-first appearance he 
was \vearing blue spectacles and, that when he was introducing Miss 
Witherfield to, Mr: Pickwick next day, the spectacles had changed 
to green ? Even the worthy Dr. -Watson suffered from an .-\fghan 
bullet in his shoulder in one work of fiction by Doyle and in his leg 
in another. 
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Eye Manifestations of Internal Diseases. By I. S. Tassman. 

Second edition. 614 pp., 243 illustrations, including 24 in colour. 

Published by Henry Kimpton, London. 1946. Price, 50/- 

Many ophthalmologists will be pleased to see the second edition 
s book on the ocular manifestations of general diseases. 
It will be remembered that the book is intended to meet the" needs 
both of the ophthalmologist and the general physician; and it is 
indeed extraordinary how much of ophthalmblogv can be included 
within this scope. After an introductory part describing the.normal 
structure of the eye and its routine examination in a simple manner 
to srut those not experienced in ophthalmology, two chapters follow 
dealing cursorily with structural abnormalities and congenital and 
hereditary manuestations in the eye. Then follow chapters on the 
ocular complications of general infections of all types including 
bacterial, virus, fungus and parasitic infections,, into.vications due to 
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drugs and chemicals, cardiovascular, haematogenous, metabolic and 
endocrine diseases, avitaminosis and disturbances’ of nutrition 
(jyhich, surprisingly perhaps, include botulism), central nen-ous 
diseases, diseases of the skin, and of the bones of the skull. It is 
o vious that the scope of the book is very large, embracing practic- 
aliy the whole of ophthalmology, and its value as a source of 
reterence is considerable, the emphasis being placed throughout on 
t e ocular manifestations of the disease and not on a description of 
• the general aspects of the disease itself. The text has been ^Drought 
considerably up-to-date in this edition and several new additions 
appear ocular allergy, epidemic kerato-conjimctivitis, Hurler’s 
disease, ^ lymphogranuloma venereum, Bowen’s disease and toxo*^ 
p asmosis, to mention a few. The greatest deficiency of the book is 
perhaps the lack of sequence and correlation between different 
conditions. Thus epidemic kerato-conjunctivitis is treated as a 
ney specific entity without any correlation with other related con- 
ditions such as superficial punctate or nummular keratitis while the 
common development of disciform keratitis from virus infections is 
unstressed. On the whole, however, the book is a valuable addition • 
to any ophthalmological library. 

Children’s Eyes; By James Hamilton Dogcart; 

^8 pages with- 210 illustrations including 32 coloured plates. 

Henry Kimpton, London. 1947. 42./- 

A book devoted entirely to the eye diseases of children is unusual. 

It IS, however, by no means out of place for there is much in 
ophthalmology, as indeed in the whole of medicine, that is peculiar 
to the jmung. The methods of e.xamination are to a large extent 
specialised with their necessary dependence on objective testing; to - 
anatomy is specialised (as witness the development 
of the air sinuses) ; congenital deformities — a common and striking 
aspect of ocular pathology — are prominent in the problems involved; 
certain diseases are peculiar to childhood, and many problems — 
particularly those of squint— assume unusual importance in this 
stage of life. It is true that to some extent the aspects of some of 
these problems as applied to children lose their perspective in many 
text-books and courses of systematic teaching, but it is more 
iinportant that their urgency is often forgotten by the family 
ph3'sician and sometimes by the paediatrician. In so far as it yiH 
tend to emphasize this aspect of ophthalmology. Boggart’s book is 
welcome and useful. ' 

The book itself is comprehensive. It opens with an outline of 
the general principles of examination and a discussion, occupying 
four chapters, of the anatomy of the eye and its adnexa. It may be 
questioned %yhether in a book of this type so much elaboration of 
this section is necessary ; the student of ophthalmology' will get it 
elsewhere, and the physician may be overburdened with detail. The 
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next four chapters deal comprehensively and well with the liexelop- 
ment of the eye and its adnexa and the congenital abnortnalu cs 
which affect these structures. There follow chapters on the ocular 
complications and sequelae of systemic diseases 
methods of treatment and the principles of ocular we fare in the 
young— special schools, lighting conditions and ocular hygiene 
generalh-. The chapter on refraction contains sound advice on tin- 
■ children from reasonahlc ednra- 


- J ^ 

inadvisability of debarring myopic uuku.vh j,.-,.. 

- - • . five chapters on disorders of ocular 

1 f *_ ^ « I r* #»4r» \ 


tional development. There are hve cnapiers on oisorners ui ui,...,.. 
motility (heterophoria,' convergence defects, squint, nystagmus, etc.) 
and the remainder of the book concerns itself with a brief de.s- 
cription of the commoner diseases of the various stniclures of the 
eye, the orbit and the lacrimal apparatus. 

The author has had a long experience of ophthalmic problems in 
the young through his association with the Children's Mo.spital. 
Great Ormond Street, London,- and the book bears ample evidence 
of his sound appreciation of the problems involved. There arc few 
faults in detail — recent research, for example, is not represented in 
the delineation of the pupillary paths — and its general philosophy 
and teaching, although some of the opinions expressed arc personal, 
are of great interest and value. The book is beautifully produced 
despite the difficulties of the time and imply illustrated. Both 
publisher and author are to be congratulated. 

A Treatise on Gonioscopy. By T^Iakuel Urthe Tkoxcoso. 
P. 306, 117 illustrations, 35 in colour. Published bv 1'. A. 

Davis, Philadelphia. 1949. 

Although Trantas in 1892 succeeded in examining the angle of 
the anterior chamber with the ophthalmoscope by employing finger 
pressure oxer the outer part of the limbus in cases wherein it xx’as 
especially deep, and Kfizuo in 1914 obtained a distorted view of the 
lower part by filling the inferior fornix Avith water, the first adequate 
examinations were made by Salzmann in 1914 who used a contact 
glass and direct ophthalmoscopy, and Koeppe who used itincom- 

foundation of 

umikTlnio^II^'f V of the angle, but it was not 

sections, and many of the- deductions as applied to the livine eve 
therefrom hax'e been shoxvn to be erroneous Tn /I'.t r, v. ^ 
of ophthalmic diagnosis has developed and become pLu?aTLd^and 

“‘S'"”, 

kno„-Wge should now be gathered togethe r'^nd 
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is fitting that the book should come from the pen of Uribe Troncoso 
to whose enthusiasm and immense capacity for patient and accurate 
observation gonioscopy owes its place in ophthalmology-to-day. 

Troncoso's book is a delightful one' — well written, easy to read 
and full of interest. The first chapters are devoted to a description 
of the comparative anatomy of the angle in man, the comparative 
physiology of the outflow of the aqueous, and (written by Ida Mann) 
the embryological development of this region. There follow the 
story of the development of gonioscopy and a very clear and adequate 
description of the various techniques which have been used, a 
description of the gonioscopic appearances of. the normal angle, and 
finally its abnormal appearances in senility, in congenital deiormities, 
in injuries, inflammations, tumours, glaucoma (in great detail in three 
chapters), in post-operative glaucomatous states and in various, 
miscellaneous diseases. It is in glaucoma, of course, that the method 
has e.xcitcd the greatest interest and is of the most clinical value: 
from the point of view of pathology' it has demonstrated that peri- 
pheral synechias are the result, and not the cause of raised intra- 
ocular pressure, and has laid the foundation for a division (now 
becoming popular) of the disease into a wide-angle and narrow-angle 
type. From the clinical point of view the greatest value of the 
method is to suggest lines of appropriate treatment and to observe 
the efficacy' of operation. 

So clearly is the book written that it would be easy for the tj'ro 
to undertake gonioscopy with it alone as a guide. To a considerable 
extent this is rendered possible by' the number and excellence of the 
illustrations, and further study' is facilitated by the full bibliographies. 
Obviously' Troncoso has enjoyed his life-work; his writing shows 
his enthusiasm and it will surely’ inspire others to profit by his ex- 
perience, and advance still further a fascinating diagnostic technique. 


NOTES 


, c , attractive poster captioned , 

^ Tor*ths°'^ Through Life” is available from 
Preventioniof Blindness, Society for the Prevention of Blindness 
Inc. Poster 1790 Broadway, New York 19, New 
Recently revised and 'reprinted in bright colours, P? ^ 
emphasizes the measures that conserve and protect eyesight tro 
the pre-natal stage through old age. It is suitable for use ^ 
connection with health and safety education programmes. , > 

19x25 ; price, 30 cents per single copy, with reductions on quan i } 
orders. If possible, remittance should accompany' order. 

* ^ * 

In the article on familial cataract, p. 391, tb 
Corrigendum ]ast word of the legend beneath fig. / 
read extraction, not extension. 
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THE TREATMENT OF TRAUMATIC DIPLOPIA 


BY 


Group Captain J, C. Neely 

CONSULTANT IK OPHTHALMOLOGY, ROYAL AIR FORCE 

Scope of the work 

In the Roj-al Air Force in 1937 an investigation was carried out 
concerning the incidence and the causes of accommodative 
asthenopia. 

Before the war motor cycle accidents rather than aircraft crashes 
were responsible for the majority of head injuries, and they in 
^vere often the cause of accommodative asthenopia, 
with the ^ ^veakness of convergence was found to Idc associated 
nnh the condition, although, - as the adverb implies this 
ssociation was by no means invariable. The investigation was 

were musclea 

or muscles at tault, the Hess screen was used to record the 

chan,TJ:^i‘''‘ "S' aal’acqueat recovery -Se His 
aalirt" '“7 .he eatenfolthe dipSpla^ 

acddeat. aad at a tater hate. 
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Owing to the author’s service overseas, this investigation was 
not completed; it is mentioned, however, in order to support the 
contention that cases of traumatic diplopia, although uncommon 
in times of peace, are not by any means rare. From experience 
of this war, it seems that the condition is more common than is 
realised, not only by doctors, but also by ophthalmologists. 

On returning to England in 1942, a fresh start was made to 
gather together the tlireads of this investigation and to watch the 
pattern emerge on the fuller canvas afforded by the. materia! of 
war. At the beginning of the' 1939-45 war, Lyle, who was then 
serving in the R.A.F., was working on the composition of this 
tangled tapestry, and by 1942 the form of the picture may be said, 
to have taken definite shape. The material' of this paper has been 
drawn from the records of patients, who were seen by the writer 
at a Military Hospital for Head Injuries, and at a R.A.F. Hospital. 
In each case, the description includes that of the injury which 
caused the diplopia, the ocular state of the patient before and after 
treatment, and the final disposal. The investigation of the case 
and the treatment, both surgical and orthoptic, now follow estab- 
lished principles. Under the more exacting conditions of war, the 
results have been tested and, because symptoms have been relieved 
and. in the majority of cases the patient has returned to duty, 
these results are thought to show a definite advance in modern 
practice. 


Previous history , 

Looking back through the history of ophthalmology for those 
oculists of the past who first thought of the various ways by whic 
crooked eyes might be straightened and diplopia overcome, i 
seems that to Chevalier Taylor, that prince of ophthalmic 
charlatans, the credit must be given of being the first to think o 
curing squints by operations.* His operative technique is describe 
by Lecat^ and is of interest in showing how near Taylor was m 
theory to modern practice and also in his explanation of the tne 
which he used to straighten the squinting eye. Lecat, in wrUing 
of Taylor’s visit to Rouen in 1743, tells how the door of his hote^ 
was guarded by soldiers, and that an appointment had to be ma ^ 
in order to see him. He then describes his operations, and com 
to “ La grande operation, le plus merveilleuse de toutes”; [ 
was the operation for the cure of squint. Taylor picked up a p'c^ 
of conjunctiva at the inferior part of the globe, cut it off '*^1 
scissors, applied a bandage to the sound eye, and the miracuiou 
occurred ; the squinting eye became straight. Taylor explame 
that the reason for the operation was to cut a nerv'e filament 
the overacting muscle. Coats^ considers that Taylor became 





Treatment oe Traumatic PnM.criA 

convinced that the operation vvas "^'!.n'\l!^^V■imluIent 

not to lose the dishonest emoluments, he deMM <1 tin {rmidu 

procedure described by Lecai. Mow Lccm onnK'rrM, 

dinner party by means of a dissected human hi. 1 . 
but not germane to the subject; it is pertinent to 
that Taylor knew of a man who was grea ly troubled with 
traumatic diplopia, that he clearly distinguished between orditiarr 
squint and paralytic squint due to injury of tbe ocular mtist h s. 
and knew also of the development of suppression in the squinting 
eye. After Taylor’s “ Operation,” ” The proposal tr. divide a 
muscle for a squint slumbered for nearly a century till if v.'.as put 
into practice on the cadaver by Strobmeyer, and on tin; living in 
1838 bv Dieffenbach.” 

Dieffenbach was the first to carry- out the surgical proeedurc of 
exposing the belly of the overacting muscle and cutting across its 
fibres: the operation had to be abandoned, however, because the 
muscle lost all its power."* Since that lime innumerable operations 
for squint have been devised; they nearly all concern themselves 
with the problem of straightening a lateral deviation. Compared 
with these, there are very few references in the scientific press to 
the vertical deviations and their correction ; those relating to 
traumatic diplopia and its treatment are even more scanty, and the 
librarian of the Royal Society of Medicine could provide only 
two- In 1864 von Graefe was investigating the rauses of 

ocular torticollis, and it was treated by operation by Knapp in 
1874. The technique of operating on the inferior oblique of tbe 
same side in cases of paralysis of the .superior oblique was 
developed by Landolt, while von Graefe and von Kries were more 
in favour of a tenotom)' of the inferior rectus of the opposite side.’ 
Stanculeanu® describes three cases of vertical diplopia : two 
following radical cure of the fronfal sinus, and one due to an 
injury by a cow s horn. In all these subjects the operation 
perforrned was an advancement of tbe inferior rectus on the side 
of the injury. The merits and shortcomings of this operation will 
be discussed later. De Morsier at Barbey’ in describing the 
predominance of unilateral provoked nystagmus in cases of post 
concussional giddiness included that of a farmer who suffered 
from a traumatic diplopia due to paralysis of the right superior 
oblique. iNo treatment, however, was included in the account 
which was of the nystagmus rather than the diplopia. 

Present day practice 

cnnd.v^'" paucity of historical material that the 

in r ^ ophthalmic surgeons 

possibilities Qf treatment 
he results of operation has been made until the recent war 
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The attitude of the majority of British ophthalmologists, appears 
to be but a continuation of this policy, and the impression is 
widespread that little can be done when dealing with a case of 
traumatic diplopia. Prisms are sometimes prescribed if the ocular 
deviation is not too marked, or occlusion of the affected eye may 
be advised until suppression of Uie false image makes life more 
endurable for the sufferer. Operative measures are hardly ever 
advocated. 

It seems that the following extracts from two popular text-books 
of ophthalmology may be quoted as reflecting present day thought 
and teaching. “The diplopia may sometimes be relieved by 
suitable prisms, but this treatment is rarely of much use, owing 
to the variation in the amount of deviation in different, positions 
of the eyes. Occasionally good is done by exercising the weak 
muscle with strong prisms. In old cases an operation may be 
indicated, usually' a tenotomy^ of the antagonist with the advance- 
ment of the paraly'sed muscle, thus putting the affected muscle 
under better mechanical conditions. It is only suitable for paretic, 
not paralytic, cases and should never be adopted until all, other 
means fail. It is, therefore, seldom indicated.”^® “ Paralysis o 
the vertical recti, or an oblique muscle, is much more difficult to 
relieve, and the last has been, for the most part, regarded as 
irremediable by' operation.”"' Treatment by’ prisms of the require 
strength divided between the tw'o ey’es has been the method o 
choice of most British ophthalmologists. This method is rarey 
satisfactory, and renders the wearer completely’ dependent on is 
glasses. In civilian life this is a great disadvantage, especia V 
w'hen the subject is play'ing games or driving a car, while m a 
flying service it effectively’ bars the wearer from many actne 
appointments. 

It may’ be seen that the somewhat ill marked sign-posts which verc 
erected on the Continent towards the end of the last century beca 
practically indecipherable, and were too few’ in number to e 
use in directin-g ophthalmologists towards a proven way 
inent. Of this generation it seems that it was Chavasse " 
again began to show' the w’ay'. He established certain 
regarding the phenomenon of overaction of the sy’nergic mu 
secondary deviation of the sound ey’C, and the tendency’ tna 
incomitance has to disappear with the passage of time. Belor 
death, he also succeeded in applying the principles of 
surgery' — advocated by’ Haab in 1905 — to the correction of e 
of the ocular muscles.'^ It is these principles, tje, 

taken up by Keith Lyle, coupled with the use of 
exercises, that has made it possible to treat successful) 
numerous oases of diplopia caused by’ the head injuries of the w 



Treatment or Tum-matic LMim.oi'ia 
The occurrence of diplopia 


^ 1 ' 


^:p;o;t:u;iUes for acquirm. a head inju^- mlmn: 

be grSter than among llie less mobile 

Even so, not more than five or stx airmen suffering trom trauu.a..., 

diplopia were seen in 19-37-S. , , , ' 

It seems, therefore, that one of the reasons why the .surger\ -e 
the YcrticaV and oblique muscles of the eye has H’lnainerl so 
undeveloped is the lack of opportunity most eva; .sprcialists have 
hsft fnr the dtaornosis and treatment of traumatic diplopia ; having 


unaeveiopeu is inc . ^ • -i ■ ^ 

had for the diagnosis and treatment of iramnatic diplopin ^ 
little experience of the condition, and accepting the po]Uilar ojnnum 
that nothing can be done in these eases, they content themselves 
with prescribing prisms, or encour.aging suppression of thir false 
image by means of a frosted glass. Mow the war of Ibl-i-lS did 
not lead to a review of die existing methods of treatment is not 
fullv understood, for the heavy casualties from the wt’Stern front 
muk have included a great number of men suffering from head 
injuries, and many of them must have had double vision. 

Ophthalmic services were not organised, however, to the same 
extent as in the recent war, and in France a great deal of ey.* 
surgery was done by general surgeons. 

During the year 1942 to mid 1944 more than 200 cases of 
diplopia due to injury were seen at routine examinations in two 
ser\’ice hospitals. It is not possible to say what percentage of tlv.; 
total head injuries this figure represents. Many men were 
wounded so seriously that tliey could not he examined and a 
number were transferred to other hospitals as soon as their general 
condition -had sufficiently improved. 

On the other hand, patients suffering from diplopia caused by 
head injuries received some months before (cases from overseas. 
Lie.) were often referred to hospital for treatment. 

few cases were seen when they were sent for an opinion, on 
recurrence of symptoms after they had previouslv been passed fit 
tor flying elsewhere. One pilot said that when 'he started to flv 
again, after a crash, he saw two runways on coming in to land', 

and m his confusion stalled an Oxford from 20 feet, and crashed 
again. 

. M'hen discussing the incidence of traumatic diplopia it should 
be mentioned that it is often present in cases of trauma to the head 
and face, but this is frequently masked by other injuries, especiallv 
burns, or it may develop later owing to an injurv to the orbh whic'h 
forces a particular muscle to work at a mecha'nical disadvantage 
Lnder these conditions, merely to maintain the eves in thMr 
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primary positions ^ylii cause some discomfort and fatigue; moving 

• of ‘he paresed muscle will 

ncrease the fatigue until the “ fusion hold ” is strained to breaking 
PO’ot, and the object looked at splits in two. 

“ th ^**^*”§^ ‘his power of fusion, Bielschowsky’^ remarks that 
the stronger the fusion' mechanism, the longer and more easily 
u \yiJi keep the tendency to dissociated vertical movements latent.” 

nisjs borim out by the history of many patients, particularly that 
ot an K.A.F. policeman. This man suffered from 16 pd of right 
hyperphoria, but his power of fusion was such that he'did not see 
double unless he went to the cinema. At his last visit he found he 
nad to force his head further and further back, until eventually he 
had to shut one eye to overcome the diplopia. .A.fter one 
op^ation ai^ orthoptic exercises, the hyperphoria was reduced 
to pd. His eyes remained so. comfortable and his power of 
usion so strong that he considered further operation unnecessary. 


The nature of diplopia 

Trat^atic diplopia may be divided info three categories : — 

1. Diplopia caused by the alteration in the “ seating ” of the 
eye, and the mechanical embarrassment under which certain move- 
ments have to be made, 

P'Plopia due to injury' of the muscles themselves by direct 
or indirect violence. 

3. Diplopia due to a paralysis of an e.xtra - ocular muscle, 
o owing damage to. its motor nerve by intra-crania! injury. 

uroup 1 comprises those cases of facial fracture illustrated by 
case notes 1 to 9. These often result from aircraft accidents. A 
strike his head on the gunsight when he crashes, 
comp[e.^^'^^^^ rniddle third of his face, or the zygomatic malar 

In considering Group 2, direct injury to a particular muscle is 
a somewhat rare occurrence. It sonletimes follows a frontal sinus 
operation or perforating injuries below the eye. (Cases H, 13 and 


Indirect violence is more difficult definitely to prove, but it is 
easona e to suppose that the eye, suspended in the orbit in its 
one o >^usc es, must suffer displacement when the skull receive 
eavy ow. Ridley'^'* puts forward the suggestion that the optic 

way through the eye-ball being " lef‘ 
thought that in a similar 
Tpciuhfl ^ iTiuscles are contused, and diplopia, from the 
fhf>c ^ P^cesis, IS produced. The rapidity with which many of 
hese cases recover lends colour to the view that there has been a 

rnuscle without coincident damage to the 
crania! nerve supply. . 
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The cxtra*ocular muscles 

Before anv specific treatment can l>c undertaken, it is nece«ar> 
as in other medical and surgical conditions, to make an arcuraP, 
diagnosis. To understand Avhich ocular muscle is at fault it is 
important to consider not so much the action of enrh separate 
muscle, as the binocular movements of the eyes, and tlie part v- in h 
the several muscles plav in relation to each other v-hen these; 
movements are made. The rcc.ti muscles wliicii act in a liori7tmta 
direction have but one function, to rotate the eye abotil its vcrtic.al 
axis. When, however, (he other muscles which act in vertical 
direction are considered, it will be seen that owing to their line 
of action being placed obliquely to the line of vision, e.ich li.as a 
primary action about the horizontal axis, and subsidiary actions 
about the vertical and antero-postcrior axes of ihc globe. 1 In- 
actions of the ocular muscles can therefore be tahulate<l as 
follows: — 

Primary aclion 


Internal Rectus 
External Rectus 
Superior Rectus 
Inferior Rectus 
Superior Oblique 
Inferior Oblique 


Srcotularyfaclioii 

Adduction None 

Abduction None 

Elevation Internal rotation and mtoiston 

Depression Intern.al rotation andcxtoision 

Depression External rotation and mtor.sion 

Elevation External rotation and extorsion 


The vertically acting muscles exert their maximum cfTecl when 
the antero-posterior axis of the eye is in the same plane as the 
line of action of the muscle. Consecjuently,' the superior and 
inferior recti act most strongly when the eye is rotated outwards, 
while the oblique muscles exert their maxitnuin edect when the 
eye is turned inwards. 

“ w'riting on the actions of the oblique muscles, said 

of action of the two oblique muscles were said by 
^a ox to be identical, each making an angle of 51 degrees with 
It plane.” From corrected figures of Vockmann, how- 

moa- 0 tendon of the superior oblique makes an angle with the 
^ ^ ^ f degrees 21' while the inferior oblique muscle 

degrees 57'. This means that the 
purcliase on the globe than 
nnetpri!, ° hque, j.e., its plane of action is closer to the antero- 
mnrf. rin ^^ot, the inferior oblique is actually pulled 

check lio-a^ parallelism with the median plane bv its 

inferior muscle belly laterally. Thus the 

than tu ^ contributes more of its energj^ to elevation 

^ GoSt or to depression f^e rate bej^ 

' Th» ('" cent, to S/ per cent, as indicated by Verrijp 
These facts might account for the marked overaction the 
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inferior oblique, which is often seen to occur when the superior 
rectus of the opposite side is paralysed, comjrared with the over- 
action of the superior oblique which follows a paralysis of the 
opposite inferior rectus. 

Although individual muscles and their primary and subsidiary 
action must be described, it is necessary to emphasise that no 
ocular muscle acts alone. Normally they act in concert to maintain 
perfect ocular balance in whatever position they move the eyes. 

The following are the muscles which are associated in the 
conjugate movements of the eyes, in the six diagnostic directions 
in which they exert their maximum mechanical power. 

Muscles u’lwsc action predominate 
Diagnostic directions Right eye Left eye 

Right External rectus Internal rectus 

Left , Internal rectus External rectus 

Upwards and right Superior rectus Inferior oblique 

Upwards and left Inferior oblique Superior rectus 

Downwards and right Inferior rectus Superior oblique 

Downwards and left Superior oblique Inferior rectus 

Each muscle of thq above pair is known as the contralateral 
synergist of its partner, as are the two internal recti when the eyes 
converge. The homolateral vertical recti and obliques are direct 
antagonists of each other, while the superior and inferior recti are 
the indirect antagonists of the superior and inferior obliques 
respectively, of the same side. 

Methods of diagnosis employed 

From the point of view of surgery and orthoptics, identification 
of the affected muscle or muscles is essential for correct diagnosis 
and treatment. Such a statement may seem platitudinous, but i 
is a common experience to find that in many cases of diplopia t if 
wrong muscles are incriminated. 

The correct identification of the affected muscle is sometimes a 
matter of considerable difficulty, especial I)"- when secondary 
contracture of the direct antagonist of the same side'has already; 
occurred, leading to a relative paresis of the synergist of the other 
eye. 

Speaking on the ocular palsies, Chavasse'^ said, “ Not only ate 
all of us free to form and express our opinions about a given case, 
but, and this is particularly' democratic, the various opinions ate 
allowed to have a most exhilarating diversity. If one authont; 
says the right superior rectus is paralysed, we can be sure tia^ 
another equally eminent will blame the left superior oblique- 
1 he sequence Chavasse had in mind was undoubtedly : 
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3. A primary paralysis of Hu- ri-lit s.iprrior rrrMis (uitli r.v.-r- 
irtion of the left inferior oblicpie). . , . . t j;,.., 

2. A seconciarv contracture of the ri"hl nifcrior r<'r nr. ' 

to 


marl;"! ih r.!*"-’, 
(1 ovcrnriion t'f tfo' 
iitu' th.f inli'fii): 
side ttntlcrifofs a scroiuinty < tunia! *io,i, 


3. A relative paralysis of the left superior ohlitjU'-. 

-This sequence is often seen to follow, ttt a tivu< 

a primary paresis of the sttperior ohlicpic and « 
opposite inferior, rectus. \\'ith the lapse o. t 
oblique of the same side tutderirm-s ;i s<romi , 
causing a relative paresis of the opposite stipertoj rertu'-. i hr- 
ovcraction of the inferior ohlirpie may he due in part to tlte -!U.!t<>- 
mical arrancfcmcnt of its line of action and of its <hu\* 
both of rvhich peculiarities have already been mentioned, ro-m 
the history of the accident it is often p(rssil>le to iletefiutiie kU'! 
which of the three different categories the particular c.-'se v. ill f.dl. 
The double vision which follows a frontal .situts fip'Taiioii v. ill 
usually correctly suggest a paresis of the sttperit\r ohliqtte ot ine 
same side. 

Case 7 will illustrate the significance of the projier hi.''tory. I hi.s 
pilot presented himself with the story that he had asked his ntedir.d 
officer if he could have his eyes." clieckcd up ” Ijecmise lie muiced 
that after one or two drinks he began to see double. ']‘his !iad 
never happened to him before, and he thought it would be .a good 
thing to go along to the “ Doc.” He was seen by his doctor, who 
referred him for disposal and treatment. 

The patient had a slight scar on his eyebrow and slight ptosis 
of the left upper lid; apart from that there was nothing umisu.al 
about his appearance. On being asked if his head itad been 
injured recently, he said he had received a slight " bang ” on the 
head three months ago, but thought that he had quite recovered. 
On taking a more complete history, it was revealed that this pilot 
had been shot down near the Dutch frontier, and crashing in a 
turnip field he had struck his head on the gunsight of his 
Mustang He had treated hTs cut face himself, and had made what 
le considered to be a complete recovery. X-Rav revealed .a 
tracture of the 2ygornatic malar complex with a relative paresis of 
the left inferior oblique and left internal rectus muscles. The 
history of the injury (whenever it is possible to elicit one) will, 

therefore, often help considerably in distinguishing to which 
group -the case belongs. s ^ ' "luu 

diplopia, whether it is horizontal 
or vertical m character, crossed or homonymous, will also iSe 
nhich movement of the eyes causes the greatest seoantinn 
images, and this particular movement can be carefuHv watched 

dwmg .he MS. part of the investigation, which is the oie”a ™ 
of the ocular movements, ' oo-trvation 
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Observations of the ocular movements 

With care it is possible- to make two observations during the 
examination of the ocular mo\'ements : — 

1. The limitation of movement of the affected eye. . 

2. The overaction, during the same movement,, of- the sound 
eye. 

It is not always possible to observe any limitation of movement 
in the direction of action of a paresed muscle. If, however, the 
sound eye is covered, the overaction of this eye, or the secondary 
deviation, often-will be clearly' demonstrable. 

Chavasse” has pointed out that paralysis of an extra-ocular 
muscle results in overaction of the synergic muscle in the other 
eye. For example, an “upshoot ” of the right eye which is found 
to occur when the eyes are directed upwards and to the left, means 
that the left superior rectus is partially or completely paralysed. 
Therefore, by this meang alone, it is often possible to identify the 
paresed or paralysed muscle. 

Since the nervous energy which is called upon to activate the 
paralysed muscle is also conducted to the contralateral synergist 
(Hering’s law), the_movement of the paralysed eye being less than 
Its fellow, the image of that eye will be projected into space in the 
direction of action of the paralysed muscle, and farther away than 
the true image. Consequently, when the ocular movements are 
made, the diplopia will be found to be greatest in the direction of 
action of the paralysed or paresed muscle, and the rhore displaced 
image will be found to belong to the affected eye. 

If the diplopia is horizontal in type, an object such as a pencil 
is moved from the midline, first to the left and then to the right; 
if an adductor muscle is at fault, a crossed diplopia will occur, 
while if an abductor is affected there wdll be an homonymous 
diplopia, more marked on the affected side. 

In the case of vertical diplopia, the four positions where there 
is maximum action of the p^jirticulaf vertical muscles are examined. 
Namely, uprvards to the right, upwards to the left, downwards to 
the right and downivards to the left. To identify' the affected 
muscle it is necessary to find out where the greatest separatiomo 
images occurs. By' covering and uncovering one eye it is possible 
to determine quickly to which ey'e the “ farther away' ” image, or 
false image, belongs. If this image is shadowy and difficult for 
the patient to see, the red/green diplopia test is carried out. This 
is the same in essentials as that described above, except that by 
means of red/green goggles and a bar of light, a red image can 
be presented to the right eye and a green image to the left eye. 
The light is moved into the same six diagnostic positions, the 
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examiner noting xvhcrc the maximum hori^ronml atul v^ttirul 

dinlopia occurs. . 

The muscle M'hich is affected xvhen the <hp1oS"a i> tn 

a certain position may be tabulated thus : 

1. Diplopia— horizontal, , • i 

(a) Maximum separation of image lnolnng to tiu; ngUt. 

Further image belonging to right eye— paralysts of right 

external rectus. . { , r • . < 

Further image belonging to left eye— p.aralysis of hit ini' inni 

rectus. , . 

(b) itlaximum separation of images looking to the left. 

Further image belonging to left eye — pnr.'dysis of loft /■xternai 

rectus. 

Further image belonging to right eye — paralysis of right 

internal rectus. 

2. Diplopia — ^\ertical. 

(a) Maximum scpar.ation of images upwards and in the right. 

Higher image belonging to right eye — paralysis of right 

superior rectus. 

Higher image belonging to left cyi — paralysis of left inferior 
oblique. 

(b") Maximum separation of images upwards and to the left. 
Higher image belonging to left eye — paralysis of left superior 
rectus. 

Higher image belonging to right eye — paralysis of right inferior 
oblique.. . 

(c) . Maximum separation of images downwards and to the right. 
Lower image belonging to the right eye — paralysis of right 

-inferior rectus. 

Lower image belonging to left eye — parahesis of left superior 
oblique. ' - ' 

(d) Maximum separation of images downwards and to the left, 
rectus belonging to left eye— paralysis of left inferior 

obUque"^ ’ftiage belonging to right eye — paralysis of right superior 


Measurement of the diplopia 

The muscle or muscles at fault having been diagnosed, it is now 
cessarj to measure the amount of the diplopia in order — . 

- o be able to observe any recovery that may be taking place ; 
° ^be results of treatment. 

following methods are employed : — 

(a) The Maddox rod. ■ 

^ (b) The Hess screen. 

(c) The eynoptophore. 
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Observations of the ocular movements 

With care it is possible to make two observations during the 
examination of the ocular movements : — - . 

1. The limitation of movement of the affected eye. 

2. The overaction, during the same movement,, of the sound 

eye. - ■ . ■ 

It is not always possible to observe any limitation of movement 
in the direction of action of a paresed muscle. , If, however, the 
sound eye is covered, the overaction of this eye, or the secondary 
deviation, often-will be clearly demonstrable. - ■ 

Chavasse“ has pointed out that paralysis of an extra-ocular 
muscle results in overaction of the synergic muscle in the other 
eye. For example, an “upshoot ” of the right eye which is found 
to occur Avhen the eyes are directed upwards and to the left, means 
that the left superior rectus is partially or completely paralysed. 
Therefore, by this mean^ alone, it is often possible to identify the 
paresed or paralysed muscle. 

Since the nervous energy which is called upon to activate the 
paralysed muscle is also conducted to the contralateral synergist 
(Hering’s law), the_movement of the paralysed eye being less than 
its fellow, the image of that eye ■will be projected into space in the 
direction of action of the paralysed muscle, and farther away than 
the true image. Consequently, when the ocular movements are 
made, the diplopia will be found to be greatest in the- direction of 
action of the paralysed or paresed muscle, and the rhore displaced 
image will be found to belong to the affected eye. 

If the diplopia is horizontal in type, an object such as a pencil 
is moved from the midline, first to the left and then to the right; 
if an adductor muscle is at fault, a crossed diplopia will occur,' 
while if an abductor is affected there will be an homonymous 
diplopia, more marked on the affected side. ' 

In the case of vertical diplopia, the four positions where there 
is maximum action of the p^rticulaf vertical muscles are examined. 
Namely, upwards to the right, upwards to the left, downwards to 
the right and downwards to the left. To identify the affected 
muscle it is necessary to find out where the greatest separation of 
images occurs. By covering and uncovering one eye it is possible 
to determine quickly to which eye the “ farther away ” image, or 
false image, belongs. If this image is shadowy and difficult for 
the patient to see, the red/green diplopia test is carried out. This 
is the same in essentials as that described above, except that by 
means of red/green goggles and a bar of light, a red image can 
be presented to the right eye and a green image to the left eye. 
The light is moved into the same six diagnostic' positions, the 



Treatment of Traumatic Diplopia 591 

examiner noting wlicre the maximum horizontal and vertical 
diplopia occurs. 

The muscle which is affected when the diplopia is greatest in 
a certain position may be tabulated thus : — 

1. Diplopia — horizontal. 

(a) Maximum separation of image looking to the right. 
Further image belonging to right eye — paralysis of right 

external rectus. 

Further image belonging to left e 3 'e— paralysis of left interna] 
rectus. 

(b) ^Maximum separation of images looking to the left. 
Further image belonging to left eye — ^paralj-sis of left external 

rectus. 

Further image belonging to right eye — paralysis of right 
internal rectus. 

2. Diplopia — vertical. 

(a) Maximum separation of images upwards and to the right. 
Higher image belonging to right eye — ^paralysis of right 
superior rectus. 

Higher image belonging to left eve — paralysis of left inferior 
oblique. 

(&) Maximum separation of images upwards and to the left. 
Higher image belonging to left eye — ^paralysis of left superior 
rectus. 

Higher image belonging to right eye — paralysis of right inferior 
oblique.. 

(c) Maximum separation of images downwards and to the right. 
Lower image belonging to the right eye — paralj^sis of right 

-inferior rectus. 

Lower image belonging to left eye — paralysis of left superior 
oblique. 

(d) Maximum separation of images downwards and to the left. 
Lower image belonging to left eye — ^parah'sis of left inferior 

rectus. 

Lower image belonging to right eye — paralysis of right superior 
oblique. 

Measurement of the diplopia 

The muscle or muscles at fault having been diagnosed, it is now 
necessary to measure the amount of the diplopia in order — 

1 . to’be able to obseiwe any recovery^ that may be taking place ; 

2. to assess the results of treatment. 

To do this, the following methods are employed : — 

(a) The i^Iaddo.x rod. 

(h) The Hess screen. 

(c) The synoptophore. 
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The Maddox rod. It is useful, particularly during’ •wartime, 
not to have to rely on elaborate equipment, and it has been found 
that the estimation of diplopia bj’’ the Maddox rod is simple and 
accurate. By means of the Maddox rod the spot light seen by 
one eye is presented to the other as a red line of light^ and the 
amount of horizontal and vertical separation can be measured on 
the tangent scale or in prism dioptres- 

The Hess screen. In essentials, this is a dissociation test, one 
eye seeing the red dots through a red glass, and the other the green 
pointer through a green glass. With the green glass before the 
affected eye, the pointer will be placed inside the red dots, when 
the ej'e is looking in the line of action of the paralysed rhuscle; 
the reverse will be the case when the green glass is placed before 
the unaffected eye. The primary deviation' of the paralysed eye 
and the secondary deviation of the sound eye can both be charted, 
and the amount of- recover}-, either spontaneous or as a result of 
treatment, can be accuratel)’^ assessed. 

■ The synoptophore. Finally, the eyes of each patient suffering 
from diplopia are tested on the synoptophore. The angle of 
deviation is measured, ahead and on side movements.' Slides of 
dissimilar objects are used to measlire the “ simultaneous percep- 
tion angle,” and slides of similar objects are used for testing the 
angle of fusion. The duction power of the eyes is then measured; 
adduction, abduction and torsion are usually recorded in degrees 
and height in prism dioptres. Finally, an assessment is made of 
the stereoscopic vision. . 

Treatment 

When a man, after being wounded or injured in the head, 
becomes sufficiently aware of his surroundings to notice that he is 
seeing double, even although the diplopia occurs only in certain , 
positions of the eyes, stereoscopic films of the head in the vertico- 
mental position should be taken, in order to be sure that there is 
no bony injury of the walls of the orbit. An ordinary X-Ray 
picture taken in the ‘‘ AP ” position frequently wilLnot show any 
deformation of the bones. Case No. 2 illustrates, the ease with 
which these fractures can be missed. An X-Ra}" report was 
requested on . . . (1) the left ankle, (2) the skull. The report stated 
(1) fracture of internal malleolus with marked medial displacement 
of lower fragment. (2) No fracture seen on these films. 

The surgeon later, on clinical findings, asked for stereoscopic 
films of the face for ? middle third fracture. The following is the 
X-Ray report : ‘‘ Appears to be some depression of the left orbital, 
floor, with separation of the fronto- malar suture. Left maxillayv 
antrum is obscured presumablv by blood clot.” _ This case was 
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ronipiic.'itcd by .scvfrc Ijnr/i.s, and initially the swelling of the soft: 
tissiK.-.s closed tlie eyes and effectively obscured llie bony land 
marks. 

(.•\) Rcsioralion of the normal anatomy of the parts. Frontal 
i)Io\vs sucli as pilots commonly receiv'C when attempting' a crash 
landing may I)e transmitlcfl lliroiigii tiit; nasal arch anrl the 
efhmoids to the maxilla and the iiony -vvalis of the orbit; they result 
in middle third fractures of the face anrl are often the cause of 
diplopia, 

7 he involvement of the orbit can he diagnosed before the onset 
of- swelling, I)y palpation of the orbital margin which will often 
rc\’eal a gap in the neighbourhood of the malar maxillary .suture-. 

The treatment lies in the hands of the facio-maxillary unit, an I 
consists in the reduction of the fracture anrJ the fixing of the frag- 
ments by anchoring them to the teeth or skull. 7'he middle tliird 
fractures of the face comprise, in the first place, the malar fracture, 
and secondly what .Mathews'^ calls the fractures of the malar 
maxillary complex. If seen within nine or ten days of the injury, 
malar dislocations can be levered back into position ; if left longer, 
open operation and wiring of the fronto- malar processes will 
usually be necessary (Case f>2). Fractures of the malar maxillary 
complex run across the outer wall and floor of the orbit to the 
anterior surface of the maxilla, and the malar is frequentl-/ 
telescoped downwards, Itackwards and inwards towards the 
maxillary antrum. 7'lie separation of the malar from the external 
angular process of the frontal can usually be felt, as well as the 
step deformity in the infra-orbital ridge, if the extensive swelling 
of the soft tissues has not already obliterated the bony landmarks 
and closed the lids. 

77ie diplopia which results from the displacement or loss of the 
orbital floor may not indeed be noticed by the patient before hi^ 
lids arc clo.sed by the swelling of the surrounding tissues (Case 2). 

The treatment consists in raising the orfiital floor by parking 
tlie antrum; this is done with 1" ribbon gauze until the pupil on 
the affected side is slightly higher than its fellow (Case 1). 

If immediate restoration of the floor of the orbit is not effected 
shortly after the injury, it may be advisable in severe cases to 
rennake the orbital floor by the insertion of a bone g^raft takvn from 
the inner table of tlie iliac crest (Cases 4 and -5). 

When the displacement has been reduced, as far as possible by 
these means, the residual diplopia can be dealt with by a shortening 
or lengthening operation on the extra-ocular muscles. 

(B) Orthoptic Treatment. Before the surgical correction of 
these cases is undertaken, however, a careful investigation of the 
diplopia is made along the lines already described, and orthoptic 
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treatment is begun. The orthoptist measures feach case and, if 
the degree of the diplopia is small and the fusion hold is good, 
continues with the treatment in order to increase.the duction power 
and help the ocular rehabilitation of the patient. After operation, 
orthoptic exercises are again given to stabilise the binocular 
reflexes in the new position of the eyes. 

In dealing with head injury cases, a special understanding, 
which is partly innate and partly bred of experience, is invaluable 
in treating not only the paresis of the ocular muscles, but in 
fanning the flames of hope and self confidence, which in many 
of these cases tend to burn so low (Cases 11 and 41). 

A number of patients tend to make a spontaneous recovery, but 
in the opinion of R.A.F. ophthalmologists orthoptic exercises 
judiciously given cut short the period of convalescence and con- 
stitute a very valuable therapeutic measure. Many others who 
have made what is considered to be a good recovery, without any 
orthoptic treatment, are left with a residual weakness. This often 
causes ocular discomfort and is only partly overcome by the 
adoption of a head tilt. In times of nervous stress or prolonged 
ocular fatigue the binocular hold may be strained to the point of 
disruption, and diplopia results (Case 7). 

(C) Operatwe Measures. Operation is not considered until five 
or six months have elapsed since the date of injury. Surgical 
adjustment of one or more of the extra-ocular muscles is then , 
carried out, preceded and followed by orthoptic exercises. In- the' 
more pronounced cases it is usually obvious, from the beginning 
that operative measures will have to be undertaken, and the 
orthoptist will quickly know if further improvement is likely to 
occur. In these cases it would appear that it is better to operate 
before a secondary contracture of the homolateral antagonist occurs 
and complicates the picture by producing a relative paresis of its 
contralateral synergist. One of the advantages of the Hess screen 
is the graphic way in which these, secondary contractions can be 
charted. 

Many operative procedures are possible, and may be considered 
successful if judged in terms of ocular comfort and the disappear- 
ance of the diplopia in the primary position of the eyes. In the 
case of operational pilots, however, this is not enough., A fighter 
pilot, who has to fl}' by day and night, has continually to search 
the sky for enemy aircraft, and must have no diplopia in any part 
of his visual field. It is thought, therefore, that the standards of 
cure in this series are high, when after treatment the particular 
subject has been passed fit for flying by the Central Board of the 
R.A.F. and satisfactory when, as in the case of non-flying men, 
they have returned to duty with no symptoms and no double vision 
in the normal position of the eyes. 
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Tkkatmun-t of Traumatic Diplopia 

Ordinarily the twelve extra-ocular muscles of the eves work 
together in harmony, to maintain binocular single vision. When 
one or more muscles are affected the binocular machine is 
unbalanced and of the operations which are performed to correct 
the diplopia, tiiose which equalise the balance of power in the line 
of action of the paralysed or parcscd muscle are obviously a better 
mechanical solution that those which are planned to adjust it in a 
line directed diagonally to the line of action of the affected muscle. 
The recession of the contralateral synergist is, therefore, an 
operation which has mechanical advantages over a weakening or 
lengthening operation of the direct antagonist of the same side. 
This operation is to be preferred, however, if there has been a 
secondary contraction of a direct antagonist, not because it is the 
antagonist of the muscle primarily affected, but because it is the 
contralateral synergist of the muscle in the other eye which is 
relatively paresed. The other reason for weakening the direct 
antagonist is when the unopposed torsional power of the muscle is 
producing a marked cyclophoria. 

Case 32 illustrates the degree of excyclophoria which resulted 
from a relatively mild paresis of the right superior oblique. The 
patient complained that the tilting of the images worried him far 
more than the vertical displacement. The overactmg inferior 
oblique was tenotomised with the result that the excyclophoria was 
reduced by half (from 10 prism dioptres to 5) and his subjective 
symptoms greatly improved. Case 49 is another example of the 
worrying effect which the tilting of the image had upon the patient. 
Two operations were performed upon the eye muscles with 
apparent success. Two months later he complained that he began 
to see double again after working for two hours (he was an engine 
fitter). The false image appeared first of all to tilt, and then to 
separate. After the excyclophoria had been surgically corrected 
discomfort disappeared and he became ocularly fit for aircrew 
duties. 

In the smaller degrees of vertical diplopia, Lyle'® advocates a 
controlled tenotomy of the superior or inferior rectus muscle. By 
means of a light placed above the patient’s head, and a Maddox 
rod held before his affected eye, the muscle can be cut in three 
places and allowed to stretch until the red line passes through the 
light. The operation has been done tivice onl_v in this series (Cases 
31 and 46). On the third occasion on which it might have been 
performed, the muscle, in this case the inferior rectus, was recessed. 
There was no bleeding, and after the recession the gap between 
the old insertion and the new was no more than 1 to 11 mm. 
This corrected 2 prism dioptres only of hj^potropia (ahead) and 
completely abolished the troublesome diplopia which the patient 
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experienced on reading or walking down stairs, due to the marked 
overaction of the muscle. The difficulties which have been 
experienced with these so called controlled tenotomies. seem tp be 
due to a lack of continued control, although the immediate result 
may appear to be satisfactory. This it is thought is caused bv : — 

1. The premedication. 

2. The dilatation of the pupil (cocaine). 

3. The haemorrhage from the cut vessels. 

In (1) the patient seems to find it difficult to localise the red line in 
relation to the light; (2) the wide pupil does not assist'in making a 
nice judgment possible. (3) The haemorrhage, even though small 
in amount, seems to congeal and subsequently to contract; this 
anchors the muscle and the organising clot eventual^ draws it up 
again. This is more likely to occur if the muscle is the superior 
rectus, since the eyes when bandaged tend to move upwards and 
slightly outwards. Orthoptic exercises will in great measure 
counteract this tendenc)'; a small bloodless recession, however, 
obviates the difficulty and should, in the author’s view, be done 
first. 

In Case No. 31 the overaction of the superior rectus was corrected 
by a three snip tenotomy controlled on the table by a Maddox rt)d, 
but within a week the h 3 "pertropia was a little greater than before ^ 
the operation (i.e., 3 P.D.). A two millimetre recession was then 
carried out with a satisfactory result; (vide Hess chart) the 
operation was, however, slightl}'’ more difficult and less bloodless 
owing to the previous reaction. 

In dealing with an overaction of the inferior oblique, White in 
.America has advocated a recession of the tendon at its attachment 
to the globe. The operations carried out in this series of cases 
have been of two t 3 "pes, (1) a tenectom 3 ’^ (rarel 3 ’' a tenotomy) of the 
inferior oblique near the origin of the muscle, and (2) a tenotom 3 ^ of 
the muscle near its insertion to the globe. The good, results 
obtained from ver 3 " varving degrees of overaction of the muscle, 
seem in the first method due to not anchoring the muscle .ifehdon 
in a fixed position. The conjunctirm is not opened, and the muscle 
slides along the floor of the orbit to take up a position in harmon 3 ^ 
with the other extra-ocular muscles, particularl 3 ^ its }mke 
muscle of the other side, i.e., the contralateral synergist. To 
enable this to occur while the muscle is still in a plastic condition 
the 63^6 pads are removed, the next da 3 ' if possible, and the e 3 'es 
balanced with fusion pictures on the synoptophore. A tenotomy 
near the insertion of the muscle is more drastic and seems more 
suitable for the higher degrees of overaction, particularl 3 ' when 
the results of theffirst method have proved inadequate. 

A striking example of this is afforded b 3 ^ Case No. 53. The 
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subject was a pilot who had crashed in Germany and owing’ 
to a paresis of the right superior oblique, had suffered from 
constant diplopia during the three years he had been a prisoner of 
war. During the time he spent in captivity in Stalag Luft. Ill he 
developed a certain amount of suppression of vision in the left 
eye, a head tilt to the right, and a secondary paresis of the right 
superior rectus. On his return to England he was admitted .to 
hospital suffering -from diplopia. When the eyes were relaxed 
there was a gross overaction of both the right inferior rectus, and 
the left inferior oblique (L/R 20" to the R.). Accordingly 

a generous tenectomy of the left inferior oblique and a recession 
of the right inferior rectus was carried out. Four weeks later 
there was still considerable o^'craction of both muscles (E/R 
20° to the R.). The right inferior rectus was accordingly again 
exposed (E/R 25/^ relaxed), completelv freed and tenotomised. 
At operation there was found to be no pull by the muscle, and the 
picture which presented itself was more one of generalised thicken- 
ing and contracture round the muscle itself. Even after this 
operation there was still the overaction of the left inferior oblique 
to deal with, and this muscle had already been thoroughly 
tenectomised near its origin (E/R S/\, Excyclophon'a 6°). 

The other end of the muscle was therefore exposed and tenoto- 
mised near the globe. By this operation the excyclophoria was 
eliminated, and the hyperphoria reduced to zero straight ahead, 
and E/R 4/^, 20° to the R. 

It may be seen that either end of the inferior oblique is readily 
accessible, and that it sometimes is advantageous, as in this 
instance, to adopt the alternative method of approach. 

The superior oblique muscle is not infrequently paralysed or 
paresed following a direct injury in the region of the pulley (Cases 
Nos. 15 and 38) or indirectly following a lesion of the fourth 
cranial ner\'e. The surgical treatment is a recession of the contra- 
lateral inferior rectus. Eandolt’ advanced the inferior rectus of 
the same side, but this is not as satisfactory as the former 
operation, for the following reason : Besides the limitation of 
depression of the affected eye there is also some extorsion present, 
owing to the paresis of its secondary action which is that of 
intorsion. If, now, the inferior rectus of the same side is advanced, 
the vertical diplopia will undoubtedly be improved, but even if 
the obliquity of the new position is adjusted, the torsional diplopia 
will be aggravated, since the secondary action of the inferior rectus 
is that of extorsion. In regard to an overaction of the superior 
oblique, it must be remarked that this is a verj' rare condition, 
and its treatment by surgical means seems to be rarer still. 

As a result of a crash in a twin-engine bomber the supra-orbital 



margin of the left frontal bone of the air gunrier described in 
Case 1 was fractured, and the trochlea displaced; the new position 
of the tendon of the superior oblique allowed the muscle grossly 
to overact. This caused a very troublesome diplopia when looking 
down, and an attempt was made to correct the overaction by 
lengthening the tendon of the oblique between the pulley and the 
globe. (Cross.) The operation did not reduce the amount of 
vertical diplopia, but it did reduce the incom'itance so- that the 
Hess screen showed the paresis now to be affecting more the left 
inferior oblique, with overaction of the right superior rectus. By 
means of a 3 mmi recession this overaction was . satisfactorily 
reduced and the diplopia abolished except on high dextro-elevation 
of the eyes. - 

In connection with flie surgery -of the superior oblique. about 
which little ha^ been written in this country, it may prove of 
interest to recount the series of untoward incidents which befell 


both the writer and a patient who was admitted to hospital on 
account of inability to maintain single vision when using his 
reflector gunsight. Trauma could not be held entirely responsible 
for the condition, and although on a, number of occasions this 
officer (an Irishman) had suffered from a series of- minor injuries, 
it was thought that basically the trouble was caused by ,a 
congenital weakness of the left inferior rectus, or ? birth injury. 
When during his training he looked through his reflector sight in 
order to bring his guns to bear upon the drogue, he found it 
impossible to sight the target unless he closed ohe eye. This 
became increasingly noticeable if he. was diving, and had to look 
into the sky above him: on examination he was found to. have 
diplopia to the left, above and below eye level, particularly when 
looking down. There was gross overaction of the right superior 
oblique, paresis of the left inferior rectus and marked overaction 


of the left superior rectus. The first operation, namely a recession 
of the left superior rectus, lessened the diplopia, up and to the left, 
but made practically no difference to the double vision experienced 
in the lower temporal field. Encouraged by the successful outcome 
of the surgical adjustment of the inferior oblique at its insertion 
to the globe, the improvement brought about by Cross in a similar 
case by splitting and lengthening the tendon of the superior 
oblique between the trochlea^ and the eyeball, and. by Whites 
description of the feasibility and practical utility of recessing the 
superior oblique, a lengthening operation on this muscle was 
undertaken. The right superior re^us was divided and reflected, 
the superior oblique exposed, divided and lengthened 
insertion to the globe, the superior rectus was then reattached to 


its insertion and the conjunctiva closed. 
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This operation can only be described as l)einj^ disastrous in its 
outcome. Tiie superior oblicpic apparently became adiierent to 
the overlying superior rectus and the incyclophoria wiiicli resulted 
was both extraordinary and alarming. tliird operation was 
carried out to free the adiiesions, and tlie retaining catgut suture 
completely removed. Improvement resulted, but after a while, 
owing to the unopposed action of the superior oblique^ degrees 
of exct’clophoria occurred whenever the eyes were turned to the 
right. The false image rose and twisted, the torsion being greater 
in degree and causing more discomfort than the slight vertical dis- 
placement of 2 P.D. “ Clip on ” prisms which enabled the patient 
to read in rather more than less comfort were prescribed to adjust 
the vertical component of the imbalance, and the patient sent on 
sick leave to'enable the condition to stabilise sufTiciently for a final 
adjustment to be made. 

On his return to hospital the right inferior oblique was tenoto- 
mised onl}-, and following a course of orthoptic exercises which 
were started the following day, the excyclophoria was eliminated. 

The whole story, although it has a happy ending, had during 
its unfolding its chequered and dramatic moments. However, the 
practice evolved by Lyle and Cross in 1941, in which a recession 
or lengthening of the overacting synergist is employed to adjust 
the imbalance' caused by a paresis of an extra-ocular muscle, is 
still upheld, and this case must be looked upon very definitely as 
the exception which proves the rule. (The case js described in 
detail in Case Records, No. 55.) 

The correctioQ of a diplopia due to a paresed vertical muscle, 
by attempting to strengthen it mechanically by means of a 
shortening operation is difficult to judge; the amount of the 
advancement cannot be accurately estimated owing to the varia- 
tion in the amount of the paresis, and the amplitude of fusion will 
not compensate for a residual imbalance to the same degree as in 
a horizontal diplopia. Even an advancement of the synergist of 
the same side is not entirely satisfactory, although Stanculeanu® 
has reported that an advancement of the right inferior rectus, in 
cases where the right superior oblique has been paralysed, has 
given satisfactory results. In those cases of paresis of the lateral 
recti, a recession of the overacting muscle of the opposite side 
seems to balance the extra-ocular muscles better, and to interfere 
less with the mobility of the eyes than operations designed to 
increase the leverage effect of the' paresed muscle. 

Case 44 is an example of a paresis of the left external rectus 
which was still present 18 months after a bomb injury. There 
was no binocular vision when examined on the Bishop Harman 
diaphragm test, and a lateral excursion of 15 degrees oniv in the 
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left, eye ; binocularly there was marked overaction of the righ 
internal rectus when the patient was looking to the left, witi 
immediate diplopia. The right internal rectus w'as recessed, an( 
the patient was discharged, holding his head straight, maintain 
ing binocular single vision, and suffering from no S)fmptom; 
except on extreme laevo-version. This seemed to be a very satis 
factory result, untih 7 months later when the patient wa; 
readmitted to hospital suffering from headaches, and a recurrencf 
of the diplopia. The left internal rectus was recessed and subse- 
quently the leverage of the right internal rectus was agair 
reduced. It is interesting .to note that the power of adduction 
compared with the previous figure of 25 degrees, was not 
impaired by these proceedings, and that orthoptic treatment to 
reinforce the binocular reflexes was given before and after each 
surgical operation. On discharge from hospital this airman's 
symptoms were completely relieved and, some 18 months later, 
had not returned. 

In dealing with a complete'paralysis of the external rectus, it is 
possible not only to straighten the eye, but to obtain a fair range 
of lateral movement by, the method originated by Hummelsheim, 
but more often associated with. the name of O’Connor. On 
general principles Cross considered .that recovei^' from the injury 
might, in the early months, be aided by reducing the drag on the 
paralysed muscle by means of a recession of the homolateral 
antagonist. This contention, although undoubtedly sound Jn 
theory, could “not in practice be substantiated, as in the three 
cases so treated in hospital the external rectus^ remained com- 
pletely paralysed. For the result illustrated in Case No. 55, an 
advancement and resection of the paralysed muscle was carried 
out, and equal strips were taken from the vertically acting recti 
and attached to its insertion ; in addition to the internal rectus of 
the same side, which had been recessed some five months pre- 
viously, the internal rectus of the opposite side was similarly 
dealt with and the ultimate range of external movement increased 
to 15 degrees. It seems important to take strips of equal width 
and length from the muscles above and below. In one case 
where unequal strips were taken to overcome a vertical imbalance 
which was also present, a troublesome hypertropia developed 
when the eyes rvere turned to the affected side. .Subsequent 
operations for the correction of this hypertropia resulted in the 
loss of the extra lateral movement w'hich had previously been 
obtained but had been associated with a vertical tropia. 

A muscle may be looked upon as a lever of the third degree 
with power acting between the fixed point, or fulcrum, and the 
weight to be moved. From the above description it may be seen 
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that the surgical measures tliat have proved most efticacious may, 
in their order of priority, be listed as follows : — 

1. Reduce the leverage of 

(i) the S3'nergist of the opposite side; 

(ii) the direct antagonist of tlie same side; 

(iii) the indirect antagonist of the same side; 

(iv) the corresponding muscle of the opposite side. 

The required effect ma\" be produced by : — 

(a) A recession of the muscle tendon. 

(b) A tenotomy or tcnectomy. 

(c) A three snip extension of the tendon. 

2. Increase the leverage of 

(i) the paresed muscle; 

(ii) the synergist of the same side. 

The required effect maj'-be produced bv : — 

(a) An advancement of the muscle. 

(b) An advancement and resection. 

Since the advanced muscle will undoubtedly adhere to the 
globe at the site of its original insertion, from a mechanical point 
of view it will have the same effect as a resection. 

- Particular care must be taken to avoid over-correction, but if 
this occurs the same procedure is adopted ; the primarily affected 
muscle now taking the place of the contralateral synergist which, 
on account of the mechanical interference, may be considered to 
be suffering from a relative paresis. 

The corresponding operations are therefore : — 


The reduction of the 
leverage. 

The reduction of the 
leverage. 


For under-correction 

The contralateral synergist. • 
The direct antagonist of the 
same side. 


For over-correction 

The paresed muscle. 

The indirect anta- 
gonist of the oppo- 
site side. 


The corresponding muscle The synergist of the 

of opposite eye. same side. 

The synergist of the same Th e corresponding 

side. muscle of the oppo- 

site side. 

Here, it may be advocated that when, owing to secondary con- 
tracture, there is an overaction of the inferior oblique as the" direct 
antagonist of the same side, as well as the opposite inferior rectus 
as the contralateral synergist, the inferior oblique should be dealt 
with first, and the final adjustment carried out on the vertical 
rectus. For e.xample, following a paresis of the right superior 
oblique, a contracture of the direct antagonist, the right inferior 
oblique may have taken place. Before the operation of the con- 
tralateral synergist (the left inferior rectus) is dealt with, it is 


The reduction of the 
leverage. 

The increase in the 
leverage. 
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advisable to perform a tenectomy of the right inferior oblique, 
and to adjust the residual imbalance by a recession or a three-snip 
tenotomy of the left inferior rectus at a later date. 

Finally, it may perhaps be emphasised that in the writer’s 
experience gentleness and , the arrest of haemorrhage are two - 
factors which, without putting too high a tax on time, definitely 
repay the surgeon and hasten convalescence. Bv preventing 
blood clot and adhesions forming at the site of the operation the. 
mobility, and surgical adjustment of- the eye is unlikely to be 
upset by subsequent contraction. 

As in a game one plays for a leave, the surgeon in these matters 
endeavours to be well placed for the winning stroke, lest per- 
chance the accuracy of his former efforts has not achieved finality. 

The different types of injury, the methods of treatment and 
the results obtaihed are given in Tabjes I arid II. 

Twelve typical case histories of traumatic diplopia have been 
selected and one congenital case included as affording a good 
example of the outcome of surgical adjustment of an overacting 
superior oblique muscle. These form an appendix to this paper. 

Analysis of cases . , 

The cases have been divided into-' three ' main categories, 
according to the part affected by the injury. Some of the cases 
fall naturally into their appropriate classes; others, in which the 
damage has been more widespread, properly belong to more than 
one group. A consideration of the history, the course and the 
final disposal has, however, usually been sufficient to determine 
to which group the case belongs. To take a concomitant con- 
cussion as an indication of nerve injury is often misleading and 
inconclusive. Aldren Turner^® writing on the' indirect injuries 
of the optic nerve sa 3 's “ considerable damage can. be done to the 
intracranial' structures without the general cerebral disturbance 
which results iri concussion, a fact equally true of the brain itself 
where extensive damage can be inflicted - without loss of con- 
sciousness, when the impact is from an object of small size, such 
as a bomb fragment or a piece of masonr}'.” . " 

Case 37 illustrates, somewhat dramaticalh^ the transitory nature 
of a concussion, which was followed by a lesion of the mid-brain. 
The airman described was flung out of an aeroplane, striking 
his head as he fell against some part of the aircraft. This initiate 
a lesion in the mid-brain which later caused diplopia an a 
transient paralysis of the legs. He could not have been uncoiv 
scious for many seconds, since he effectively pulled the.rip cor 
of his parachute and made a satisfactory landing. On t e o er 
hand, the patient described in Case 4 was unconscious or 
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hours, altliough subsequent examination showed tlial the left 
orbital floor, and not the intracranial contents, had suffered the 
greater damage. 

From an analysis of these cases it appears that a post traumatic 
diplopia is more often the result of intra -orbital than of intracranial 
injury; with this view Gross^‘ is in agreement. Many cases 
that have made a “ spontaneous ” recovery have a residual 
weakness of the previously affected muscle. Otliers are left with 
a troublesome, and often in the case of aircrew, a disabling 
diplopia, which is more marked in certain positions of the eyes. 

In three cases of the scries, immediate treamenl was given to 
restore the normal anatomy of the parts. In Case 4 the antrum 
was packed in order to maintain the elevation of the floor of the 
orbit. 

In Cases 3 and 52 the malar was wired. See Tablell. Patients 
with head and ma)'bc other injuries are usually attended first by 
a general surgeon who is often more exercised by considerations 
affecting concussion and general injuries, than by thoughts of 
diplopia and its possible treatment. Only three patients, therefore, 
in group I received immediate treatment for the fractures involving 
the orbits, and many of the cases had, it appeared, been over- 
looked altogether (e.g., Case 6, Table II). .To do this as has 
been explained already, is very easy, unless the possibility of 
a mid-face fracture is borne in mind and stereoscopic X-Ray 
pictures, in the vertico-mentai position, are taken. 

As regards the late treatment of these cases, two patients 
(Cases 4 and 5, Table II) received at the plastic centre a bone 
inlay from the crest of the ilium, to raise the floor of the orbit 
(Photo. Case No. 5), and the others, except in cases of refusal, 
or gross damage to the central nervous system, were satisfactorily 
treated by orthoptic exercises and surgical adjustments of the 
extra-ocular muscles. 

The attached Table I shows the muscle or muscles that were 
affected, and those that were adjusted in order that diplopia might 
be eliminated over the widest range of ocular movement. The 
Maddox rod readings at 6 metres', before and after' operation, 
have been given rvith the subject looking straight ahead. These 
would appear to be more graphic and concise that the synoptophore 
readings which are included in the records of each case; 

Eleven patients were treated with orthoptic exercises alone; of 
. this number six were pilots and one was a naxn'gator. The six 
pilots all returned to flying, but the navigator, who would not 
- consent to an operation, could not be sent back to flying on account 
of a residual imbalance. The six pilots, in spite of making a 
good “spontaneous” recovery, had a- residual weakness which 
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made it difficult for them to contiriue with their flyiiig duties.’ The 
fact that orthoptic exercises cured their symptoms and enabled 
them to return to flying, cannot be denied. For that reason such 
exercises, when given by an orthoptist with experience of the 
service, must be considered a valuable form of treatment, and one 
that can be relied upon, not only to re-educate the ocular muscles, 
but to improve the -whole outlook of the patient. 

In all the other cases the synoptophore has. been used before 
and after operation, both to check the measurements of the case, 
and to strengthen by carefully graduated exercises the binocular 
reflexes. - . 

Of the 50 extra-ocular muscles which were adjusted, 28 opera- 
tions were performed upon the contralateral synergist or agonist, 
and 14 upon the direct antagonist of the same e)’^e. On six 
occasions the corresponding muscle of the opposite side was^ 
adjusted, and other operations numbered two; in one of these 
. the paresed muscle itself was advanced; this procedure was- found 
to be unsatisfactory and on that account was not repeated, except 
in the O’Connor’s operation, where, the affected muscle was com-^- 
pletely paralysed. (See photograph,. Case No.. 54.) 

The incidence of single and double muscle paresis is show4i_ 
in this series of 54 cases, 'in the tables A and B. 

Table A. 

Paresis of a single mtiscle. 

Superior rectus Superior oblique Inferior rectus External rectus 

Right 4 14 2 1 ' 

Left. 10 3 0.1 

Table B 

Paresis of two muscles. 

Elevators Depressors -^^ternal recti Internal recti 

Right 4 ■ 11 2 ' 2 ' 

Left 4 1 f ■ ■ 


It may be seen that, taking the numbers together, the muscles 
most often affected are those which lie under the roof, of the 
orbit, and act in a vertical direction. White and Brown- 
writing in the Archives of Ophthalmolog}’^ on the occurrence of 
vertical anomalies, say that in a study of 11,600 persons, 71 j. 
had a vertical anomaly, and of the single muscles, the superior 
rectus was the muscle most affected. It is not.surprising therefore^ 
that in cases of injury to the head, the superior rectus should 
be the muscle which is found to be the one which is most often 


paresed. The fact that the inner edge of the superior rectus 
separates itself from the rest of the muscle Telatively^ late in 
development, to form the levator palpebrae superioris, may 
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account fOr the constitutional -weakness of the muscle, which shows 
itself as a paresis when the other muscles, supplied by the third 
neree, escape.'- Cross’’ in a survey of the causes of diplopia at 
a Military Hospital for head injuries, found that in 13S cases the 
extra-ocular muscles were affected in the following order : superior 
rectus, 24 per cent.; superior oblique, 2T5 per cent.; external 
rectus, 11 per cent.; inferior oblique, 0 per cent.; internal rectus, 
5 per cent, and inferior rectus, 2 per cent. Various combinations 
of muscles accounted for the remaining percentage. 

It may be seen therefore, from an analysis of these injuries, 
that of the cases that eventually need surgical measures for their 
correction, by far the greater number will need to have adjust- 
ments made to the vertically rather than to the horizontally acting 
muscles. 

Results 

One marine and nine members of the army were treated by 
the methods described; of, these, seven returned to duty and two 
were invalided from the sen.-icc, one for neuropsychiatric reasons, 
and the other for 'persistent diplopia for which- he would have no 
operative treatment. Of the remaining 44 cases, 18 belonged 
to the ground staff of the Royal Air Force, and 26 were 
flying men. Of the ground staff, all returned to work with bino- 
cular vision, and no ocular symptoms. There was one exception, 
a girl engaged on precision work in the Women’s Auxiliary Air 
Force. This girl had met with a severe head injury, which had 
resulted in a paralysis of the third and seventh cranial nerves. 
Although after operation she had no diplopia -when looking 
. straight ahead, and pluckily returned to duty for five months, 
she found the -work too much for her, and was invalided from 
the seiwice. 

Of the 26 flying men, two later underwent hospital treatment 
for other injuries, two -were treated at rehabilitation centres, one 
was invalided from the service on account -of his head injuries, 
and one, an ex prisoner-of-war, -was released from the Roval Air 
Force after his diplopia had been successfully treated. Two others 
were repatriated to the Dominions, and three regraded in a non- 
flying capacity on account of their nerv’ous condition (both organic 
and functional) following their injuries. The remaining 15 
returned to flying duties; these comprised four members of air 
crew', and 11 pilots. 

Of the total number 73 per cent, returned to duty and 57-6 per 
, cent, of the aircrew are known to have resumed flying. From 
an ocular point of view, several others are known to be fit for 
flj-ing, but owing to various causes, such as being repatriated to 
their own country, it has not been possible to determine their 
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ultimate disposal. Although the estimate' is a conservative one, 
it is thought that these figures show a distinct advance over the 
“ expectant” method of treatment, with its two alternatives of 
prisms or a frosted glass-. \ ’ 

' Conclusions 

This dissertation is, in its essentials, an apologia for the active 
and more radical treatment of the diplopia, which has been shown 
to be a_ not infrequent result of an injury to the head of face. 

Owing to conditions of war, the incidence of diplopia following 
such injuries has risen steeply, and whereas before the war there 
was no recognised technique for the treatment of these cases, such 
a technique has now been worked out and is described in this 
thesis. / - 

Similar cases collected before the war indicate that the condition 
will, with the advent of peace, continue to be a problem, when 
the complicated mechanisms of modern times again become res- 
ponsible for the safety of so many of qur journeys.- 

The methods of diagnosis and treatment w'hich are advocated 
have now been well tested, and a medical board has in the case 
of pilots and air crews, assessed. the results in relationships to 
the high standards of muscle balance which are required iii the 
Royal, Air Force. 

When dealing with the vertically acting muscles it is, however, 
not necessary to obtain orthophoria in order to relieve .efiectively 
the most nauseating and distressing of symptoms,, namely those 
of constant diplopia. Once the vertical deviation has been reduced 
by operation to manageable proportions, the binocular reflexes, 
strengthened by orthoptic training, .will enable .fusion to be 
maintained within the range of normal ocular movement. . If the 
deviation is considerable 'the correction should be carried out in 
stages, rather than risk over-correction and another relative , 
paresis Which may well prove more troublesome both to the patient 
and to the operator than the first. By the. aid of the Hess screen 
and synoptophore readings, the progress made with orthoptic 
exercises while the muscles are still in a malleable condition, can 
be watched and a second operation can, if necessary, be planned, 
to correct any residual defect. 

Experience has shown that it is rare to find a complete paralysis 
of a muscle following a head injury ; usually it is a muscular 
paresis which causes the diplopia, and this more often follows a 
‘‘ closed ” injur}' than a penetrating head wound. 

In addition to the blurred vision and the mental confusion 
which the diplopia produces, there is usually an associated head- 
ache from the constant strairi of trying, in some position of the 
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head and eyes, to fuse tlie images and obtain tlie relief of single 
vision. To be told that nothing can be done for him tends to 
deepen a patient’s depression (vide Case 2) and cause neurotic 
symptoms to be superimposed upon his physical state. It is in 
these cases that so much can be cfTccted by the treatment towards 
the mental as well as the physical rehabilitation of the patient. If 
operation has eventually to be performed, orthoptic e.xercises will 
prevent suppression in the affected eye and maintain during the 
waiting period the morale of the patient, as well as the tone of 
the extra-ocular muscles. After operation the exercises will 
strengthen the binocular reflexes and increase, while the eyes are 
still in a plastic condition, the fusion hold of the newly restored 
binocular vision. 

The successful results of the treatment described are shown in 
the case records themselves in the analysis of the diplopia and in 
the methods used to overcome it. 

The object of the work is to show that such treatment is reason- 
able in theory and sound in practice, and it is hoped that with a 
wider recognition of the possibilities of treatment, others may find 
relief and be restored again to a full life and binocular single 
vision . 

Summary 

1. Traumatic diplopia is not an uncommon sequel to a , head 
injury. 

2. Diplopia is caused usually by a paresis and not a paralysis 
of an extra-ocular muscle. 

•3. In the majority of cases, the “ closed ” head injury, and not 
the penetrating head wound, is the cause of diplopia. 

4. The vertically acting muscles are most often affected. 

5. Injuries to the orbit fend to be overlooked owing to the 

severity of other injuries, or masked by the .swelling of the 
surrounding tissues. ^ 

6. The X-Ray diagnosis of fractures of the floor of the orbit is 
difficult to make, unle.ss stereoscopic pictures are taken in the 
vertico-mental position of the head. 

7. In fractures involving the orbit, the restoration of the normal 
anatomy of the parts is of immediate importance. 

S. The orbital floor can be built up by means of a bone inlay, 
if immediate restoration has not been effected. 

9. Well planned eye muscle surgery, aided by orthoptic exercises, 
is the best means of overcoming the residual diplopia and 
or restoring binocular single vision. ' 

■ I should like to acknowledge my indebtedness to my ophthalmic 
colleagues, particularly to G. Cross and G. W. T. Cashell, 
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formerly Wing Commanders, R.A.F., and to the members of the' 
orthoptic staff who were associated with me in this work. 

Among the many to whom my grateful thanks are due are my 
wife for the preparation, of the illustrations, Air Marshal Sir 
Harold Whittingham, K.C.B., K.B.E., for his encouragement, 
and the Director General of Medical Services, Roj'al Air Force, 
Air Marshal Sir Andrew Grant, K.B.E.,- for his kind permission 
to publish this paper. ■ . 
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TABLES AND CASE NOTES- 
In the subsequent tables and case notes the following'abbreviations 
have been employed. 

Muscles. 

R.S.R. and L.S R Right and left superior rectus 

R.E.R. and L.E.R Right and left external rectus 

R. Int. R. and L Int. R. ... Right and left internal rectus 

R. Inf. R. and L. Inf. R. ... Right and left inferior rectus 

R.S.O. and L. S. O. ... ... Right and left snperior oblique 

R. Inf. O and L, Inf. O. ... Right and left inferior ohhque 

R/L and L/R indiwte right and left hyperphoria respectively 
Maddox rod measurements are given in prism dioptres. 

Synoptophore measurements : — 

Lateral deviation in degrees. ' 

Vertical deviation in prism dioptres. 

F.R. and F.L.=fixing right and left eye. respectively. 

Cyclophoria is measured in degrees. 
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Table I. The treatment of traumatic diplopia by surgical adiustment of 
extra-ocular muscles, shov;iitg the Maddox rod readings at 
6 metres before and after operation . 


Case 

No. 

i 

Muscles affected | 

Muscles 

Maddox rod 

Remarks 

Duty 

Age 

and cause i 

i 

adjusted 

Before 

After 

1 

\V/Op 

Air 

Gun 

22 

i 

■ 

' 

R. Inf, R. 

&R.SO. 
Aircraft crash 

1. L.S.O. (2) 

R.S.R. 

R/L 

R/L 0A-3£. 

Residual diplopia only on 
extreme dextro-elevation. 
For further plastic repair 
of face. 

2 

Pilot 

21 

8 

Pilot 

27 

10 

L.S.R. & 

L.E.R. 
Aircraft crash 

R. Inf. O. 

R/L lOA 

Eso. 4 A 

R/L 2A 

Fracture of orbital floor, 
revealed only by stereo 
X-ray. For further 

plastic repair of face. 

L.S.R. 

Aircraft crash 

■ 

R. Inf. O. 

R/L 42. 

. 

R/L 2^ 

Diplopia on laevo-eleva- 
tion before operation. 
Xone after. Resumed 
flying. 

Arm- 

ourer 

35 

12 

R. Inf. R. 
Contracture of 
right superior 
rectus, follow- 
ing operation 
for detached 

retina. 

(1) R.S.R. 

(2) L. Inf. R. 

R/L 3A-12A 
Eso. 9A 

■ 

Ortho. 

Diplopia only on extreme 
dextro-elevation, and de- 
pression after operation. 
Return to duty. 

Gun- 

ner 

R.S.O. 

Direct injury to 

L. Inf. R. 

R/L 3A-4i 

Ortho. 

Residual diplopia only on 
extreme laevo depression. 

22 ' 

13 

eye. with , de- 
tachment of 
retina. 


■ 

* 


Returned to duty. 

' 

Ob- 

seri-er 

14 

R.S.R. 

Direct eye in- 
1 jury with lacer- 
ation of left 

1 lower lid and 
! adhesion round 
. L.I.O. 

L. Inf. O. 

i 

i 

L 

1 

i 

L/R 222 

L/R lA 

Cyclophoria and diplopia 
on dextro-elevation before 
operation. None after. 
"Returned to flying duty. 

■Air- 

crafts- 

R. Inf. 

R. & R.S.O. 

1 R.S.R. & 

R. Inf. O. 

R/L 15A 

R/L i-3A 

No diplopias glasses after 
operation. Prisms worn 

man 

33 

Piece of wood 
penetrated right 
orbit. 

t 

1 


i previous!}’. Returned to 
! duty. 

t 
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Table I — continued 


Case 

No. 

l^uscles affected j 

1 

Mrscles 

1 Maddox Rod 

Remarks 

Duty 

Age 

and cause j 

adjusted 

1 Before 

After 

15 






Pilot 

R.S.O. 

(1) Trochlea 

R/L 4A-6A 

R/L 2AA3A 

'Diplopia caused, by deef 

22 

Aircraft crash. 

freed. (No 



scarring over trochlea, 


Injury of frontal 

benefit.) 



-from crash injury. Dip- 


bone over right 

:(2) L. Inf. R. 



lopia cured by second 


trochlea. 



operation. Repatriated 
to Australia. 


16 


i 




Fitter 

L.S.R. 

R. Inf. O. 

R/L 8A 

R/L 2A 

Diplopia caused by open 

Eng. 

Result of an ob- 


Exo. 3A 

Eso. 2A 

ation on Rt. frontal sinus. 

32 

literative opera- 




Diplopia cured by Op. or 


tion on right 




R. Inf. O. Returned tc 


frontal sinus 

two years ago. 

' 



duty. 

18 



' 



Pilot 

R.S.O. 

R. Inf. 0. 

R/L 12 AM 5 A 

R/L 4A • 

Diplopia after operatioi 

under- 

Aircraft crash. 


for cerebral abscess 

train 

Comcound frac- 




following compound frac- 

22 

ture of the right 


■ 


ture of frontal bone 


frontal bone. 




Diplopia cured by R.inf 
O. adjustment. 






To ground duty. 

19 





Piplopia on laevo-eleva; 

Pilot 
23 1 

L.S.R. 

Air accident. i 

1 

i 

1 R. Inf 0. 

R/L lA ■ . 

Eso. 3A 

Ortho. 

tion before operation. 

None after. Returned to 

! flying. 

20 1 
Ser- 1 
vice 

R.S O. 

Bullet wound. 

L. Inf. R. 

R/L 3A-4A 

R/LlA 

Shot through right eth- 
moid and frontal sinus, 





resulting in diplopia on 

25 

1 

1 




laevo-version. Symptom- 
less after operation. 
Returned to duty. 

24 

Mar 

R.S.O. 

R.Inf. O. 

R/L 14A-18A 

R/L 4A 

No diplopia. Returned to 

ine 

Battle injury. 



duty. J 

25 

Sol- 

dier 

R.S.R. 

Boxing Match. 

L. Inf. R. 

R/L 16A 

R/L 2A-4A 

Previously told nothing 
could be done. Now very 
pleased with eyes. 
Returned to duty. 

29 

Sol- 

dier 

R. Inf. O. & 

■R T? 

L. Inf. O. 

L/R 2A 

L/R lA 

Diplopia on elevation 
before operation. - No 

Bicycle accident 




ocular symptoms after. 
Returned to duty. 

30 

Flight 

Bilateral paresis 

(1) R. Int. R. 

Eso.> 30A 

Eso. 8A 

Result of operation good, 

Eng. 

external recti. 

(2) L. Inf.O. 

L/R 5A 

L/R 2A 

Resumed flying. 

23 

Aircraft crash. 


1 

*■ 
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Case 1 
No, ! 

Muscles affected ' Muscles ! Maddox Rod 

Remarks 

Duty i 
Age 

and'cause ' adfusted } „ , 

j i ilefore 

After 

31 ’ 

’ i 

1 i 



Pilot 

L. Tnf. O. A: . (1) R.S.R.3snipl It/L 2 C- 3^2 

Ortlio. 

Diplopia on dextro-eleva- 

O 0 

L.S.R. 1 (2) R.S.R. Re-i 


tion before operation. 


-Aircraft crash. ! cession-2mm.i 

! ; 


Re.suJt of operation good. 
Resumed flying. 

32 

, } 


Air- 

R.S.O. R. Inf. O. ; R)L 1.'- 

R/L IL 

Improved after opera- 

crafts- 

Bicycle accident ' for the excvclo- ; Excyclo. O' 

Excvclo. 4° 

tion. 

man 

Fracture of skulV phoria, rather ; 


For encephalography. 

38 

■ than the hyper- ; 

.phoria. 


33 

R/L 3L 


Army 

j R.S.O. ■, R.Inf. O. ; R L 12 L 

Residual diplopia only on 

Officer 

. Car accident. • Eso. OL 

Eso. 2L 

extreme laevo-depression. 


i . 


No further operation de- 


1 ' 

J 

sired. Invalided. 

34 

i 

i 


Inst, 

iL.S.O. (DR.Inf.R. L/R I2L.-14A 

R/L 14-3L 

Returned to work. 

Rep. 

Bicycle accident. (2) L. Inf. O. Exo. 3A 

1 Eso. 4A 


29 

; (3) R. Inf. R. Excyclo. 10° 

! No e.xcyc. 

- 

35 


i 


Tele- 

3rd nerve palsy L.S.R. A i Eso. 9L 

j Eso. 5A 

j 

Diplopia persisted L/R 

priu' 

of right eleva- L, Inf. O. ‘ L/li 5L 


on depression. R/L on 

. ter 

. tors. Bicycle j 

i 

elevation. Invalided. 

19 

, accident, cranio - 1 , 



39 


Sol- j 

'L.S.R. 

diet 

Knocked out in 

36 1 

a fight. 

40 j 


■ Bal- 

' L.S.R. 

loon 

-Airraid casnalty 

Op. ; 


24 


41 

1 

Pilot 

i L.S.R. 

22 . 

■ Air crash. 

; Unconscious 4 


i days. 

44 


Flight! L. Ext. R. 

ilech. 

■ Knocked against 

34 

J wall by 500 lb. 

I bomb. 


R. Inf. O. 


R.Inf. O. 


R.Inf.O. 


(1) R. Int. R. 


R/L ISi- 
Eso. 6^ 


R/L 2*^ 
Eso. ACl 


R/L 3*^ ! R/L iA 


I 


R/L 
Eso. 2A 
Excyclo. 4'’-7° 


( 


Eso. — 

27A-30^i 
R/L lA 


- 46 

Bom 
badier! 


f- 


Bilateral. Ext.R.i L. Inf. R. 
Bilateral Snp.O ! 
i Motor cj-cle ( 

I accident. 


Eso. 6e\ 
R/L 


L/R lA 
Eso. 

No cyclo. 


Residual diplopia only on 
extreme laevo-elex'ation. 
No symptoms. Return 
to duty. 

y 

To rehabilitation unit. 


Satisfactory results. 
Resumed flying. 


I 


Eso. — I Operation for diplopia on 

j laevo - version. Binoc. 
j range increased to 15° R. 
( to L, Returned to duty. 

> 

I 

Operation for diplopia on 
depression, particularly 
to left ; Residual diplopia 
only on extreme depress- 
ion after operation. 

To dutv. 


Ortho. 
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Table I — coniinued 


Case 

No. 

Muscles affected 

Muscles 

Maddox Rod 

Remarks 

Duty 

Age 

and cause 

adjusted 

Before 

After 

47 

Pilot 

30 

48 
Sol- 
dier 

R.S.R. 

Air crash. _ 
Fracture of both 
malar bones. 

R.S.O. 

Battle casualty. 

L.S.R. 

(1) L. Inf.R. 

(2) R, Inf. O. 

Eso. 6A .. 

L/R IJA 

R/L 6 A- 9 A 
Eso. 3 A 

Eso. 3 A 

L/R JA 

Ortho. 

Diplopia on version 
following a/c crash re- 
sulting in mid third frac- 
ture of face. Improved 
after operation. 
Repatriated. 

Returned to Unit. 

49 

Flight 

Eng. 

u/t. 

24 

l.s.r. 

Head injury at 
ice hockey. 

-(l)R.Inf. O. 

(2) L. Inf. R. 

(3) L. Inf. O. 

R/L 8A 

Ortho. 

Ocularly fit flying after 
operation, but unfit on 
account of head injuries. 

50 

Pilot 

34 

L. Sup, R. ' j 

Air crash. 

R.Inf. O. 

1 

Excyclo. 4° 
R/L lA. 

Eso. 3A 

No cyclo. 

Operation for cyclo- 

phoria. Resumed flying 
after operation. / 

52 

Pilot 

22 

L.S.R. & 

L. Inf. 0. 
Aircraft crash. 
Fracture of left 
maxilla. 

R.S.R. & 

R.Inf. 0. 

^/L 10A-16A 
Incyclo. 10° 

Ortho. 

Operation forcyclophoria 
on dextro-version and 
diplopia^above eye level, 
Resumed flying after 
operation. 

53 

Pilot 

23 

L.S.O. 

Aircraft crash. 

R, Inf.R. & 

L. Inf. O. 

L/R 35A 

Eso. 7 A 
Excyc. 6° 

L/R 3A-5A 
Eso. 5 A 

Residual diplopia on 
dextro - depression only. 
Discharged P.O.W. 

54 

Sol- 

dier 

R.E.R. 

Complete par- 
alysis. 

Battle casualty. 

(1) R. Int. R„ 

(2) L, Int. R. ^ _ 

(3) “ O’Connor’s” 
muscle trans- 
plantation from 
right superiors 
inferior recti. 

No measur 
possible, 
approx, -f 

ements_ 

Angle 

j40° 

Movements increased to 
15° to left. 

Eso. 5 A ahead. 

No diplopia. Invalided. 
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History. - 

E. G. C., aged 22 rears. AVircless opcmtor.air gunner. Aircraft cra.sli on North- 
west frontier "of Tndia on April 17. 1943. He sustained a compound fracture of the 
left frontal bone. Double vi.sion since the accident which improved to .some extent 
but has remained sfationair* for si.x months. First seen in hospital in .August, 1944. 
when he had a large- bony protuberance over the left eye owing to the forward 
dislocation of the fractured frontal bone as shown in the X-ray picture. There was 
over-action of the left superior oblique and a relative paresis of the right inferior 
rectus. He was transferred to the Plastic Unit for the remodelling of the supra- 
orbital ridge. 

Pre-Operative Exami.vatiox. Januarc- I, 194.5. 
f isioii : — R. O/.o. L. 0;'.5. 

Movements : — Defective depression of the right eye and gro.ss overaction of the 
left. 

Diplopia : — Vertical, with niaxinium separation of images on dextro-deprc.-.rion . 

lower image belonging to the right eye. 

Maddox rod : — Fixing right — R'E S pd. E.xophoria 1 pd. 

Fixing left — R/E 10 pd. Exophoria 1 pd. 

Synoptophore : — S.P. angle — fixing right — centre ... O' R/E 4-fi pd. 

to right ... R;E 7-8 pd. 

to left ... R*E4-Cpd. 

fixing left — centre ... O' RfE .5-7 pd. 

, to right ... R/E 7-S pd. 

to left ... R/E 0-7 pd. 

Left incyclophoria 3° 

Fusion O'. R/L 4^ : can infraduct' to 0 
•Adduction to -r 30' 

.Abduction to — 2' 

Hess chart 1. — Right eye — paresis of right inferior rectus and superior oblique. 

Left eye — overaction of depressor muscles. 

Diagnosis ; — Displacement of trochlea of left superior oblique. 

OPER.tTioK. Januarrj- 26, 1945. 

Slide lengthening of tendon of left superior oblique between trochlea and the 
globe. 

Post-OpeR-ative Me-xscremexts. February 1, 194.5, 

Maddox rod :—R[L S pd. E.xophoria 2 pd. Fixing right and left. 

Diplopia : — Xow corresponds, mainly, to paresis of left inferior oblique ; slightly, 
to paresis of right inferior rectus. Hess chart 2, 

Operatiox. Februan- 7. 194,5. 

Recession of right superior rectus 3 mm. 

Post-Oper.\ti\-e Me.asure3Iexts. February 16. 194.5, 

Maddox rod: — Fi.xing right ... R/EOA-lA- 
Fixiugleft ... R/E 2A-3A- 
Maddox wing : — Exophoria 2'-4=. X'o h\-perphoria. 

Diplopia : — Only on looking well up to the right. 

Synoptophore : — S.P. angle— centre , ... 0 R.'L 4 pd. 

to right ... 3= R/E.4 pd. 
to left ... 0= R/L I pd. 

Fusion — O’. Xo hyperphoria. 

Adduction 50’. 

•Abduction to — o’. 

Stereoscopic rdsion — full. 

Dess chart 3 .• — Slight deviation on extreme dextro-clevation. 

Disposal. 

To return to the plastic centre after convalescence, for further treatment. Xo 
ocular symptoms. 
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CASIi 1 

Compound fracture of the left frontal bone ; forward dislocation 
of the lower fragment. 



Showing the supra-orbital margin, after it had been re-shaped by 
a plastic operation, and the displaced position of the left eye. 
before the operations on the extra-ocular muscles. 
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CASE- No. 2. 

History. ' ■ ' . - 

J. C., aged 21 years. Pilot. On August 1.3, 1944, aircraft, of which he was pilot, 
crashed and burst into flames. Admitted to Burns Unit lA hrs. later with extensive 
burns and fractures. Injuries included depressed fracture of right malar, and a 
comminuted fracture, of loft external malleolus. Depression of left orbital floor 
shown later (v.i.). On September 28, 1944, burns well healed. Leg in plaster below 
the knee. Referred to ophthalmologist on account of a head tilt and diplopia. 
Pre-Operative Examination. October 13, 1944. 

Right malar fracture with obstruction of the right naso-lacrymal duct. Holds 
head over to the left. 

Rfsioii R 6/6. L. 6/6. 

Movements .'—Limited elevation of left eye, looking to left, with 'overshoot of 
right ej'e. Slight limitation of left external rectus. 

Diplopia : — Ai^ertical to left ; lower image belonging to the right eye, increasing 
on elevation. ^ 

Maddox rod ■: — Esophoria 3-5 pd. R/L 10 pd. ’ 

Synopiophore : — S.P. angle — centre ... -f 1° R/L 7-8 pd. 

to right ... 4 - 1° R/L 2-4 pd. 
to left ... - 3° R/L 16-18 pd. 

Fixing left eye slightly more than fixing right. 
Fusion — 0°. R/L 7'pd. Excyclophoria 4°. 

Hess chart : — Right eye — overaction of right inferior oblique. 

Left eye — paresis of left superior rectus. , 

Diagnosis : — Paresis of left superior rectus, left external rectus. 

Operation, November 6, 1944. 

Myectomy of the right inferior oblique, at the same time as a right dacryo- 
cystorhinostomy. 

Post-Operative Measurements. . ' , 

Maddox rod : — R/L 2 pd. 

Synoptophore : — S.P. angle — 0° R/L 1 pd. 25° to left — R/L 4-5 pd. 

I Fusion — 0°. No hyperphoria. 

Adduction to -i- 30°. 

Movements : — ^Much improiied, see Hess chart No.- 2. 

Disposal. 

To leave. To be re-admitted to the Plastic Unit for further repair. 

COMMENT. The clinical features of this case were at first masked by the 
extensive swelling caused by the burns. An X-ray photograph taken in the antero- 
posterior position revealed no fracture of the facial bones (picture 1). Stereoscopic 
pictures taken later in the vertico mental position, showed depression of the left 
orbital floor and separation of the fronto-malar suture (picture 2). It is of signin- 
cance, therefore, that these fractures can be, and often are, missed unless stereoscopic 
X-ray photographs are taken in the vertico-merital position of the head. 

CASE No. 11. ■ ; 

History. ' - a 

C. C., aged 28 years. Instrument repairer II. On March 25, 1944, he-stumblen 
over a tree in the blackout and a branch penetrated the lower lid of the nght eye, 
passing backwards between the orbit and the globe. He was taken to a militay 
hospital, where he was found to be suffering from ptosis of the right upper lia, 
proptosis due to severe retrobulbar haemorrhage, and absent eye movements. 
Some slow recovery took place and the vision improved to Right 6/9 with — 0.50 cyl 
180° = 6/6. Left vision 6/6. 

He was transferred to another military hospital where the following report was 
made ; — i ^ 

" As a result of a perforating wound of the orbit, this man appears to have 
damaged the right third and sixth nerves. I recommend a shade for the right eye 
and prolonged convalescence.” 

After a further month he was recommended for invaliding on account of intractable 
diplopia : — 

" The lesion may well be permanent, and I think he should be discharged as 
unfit for further service.” 



Treatment oe Traumatic Diplopia 
Case 11. 
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As, a result of this pessimistic prognosis, this man was admitted to hospital on 
Jlay 26, 1944, in a morbid and dejected condition to be, as he thought, invalided 
from the service. He was complaining of diplopia, mainly vertical in type, which 
had persisted unaltered since the time of his accident. He had suffered from no 
previous ocular, abnormality and had never worn glasses. 

Examination. - ' 

Fisfon ; — R. 6/36 — with no correction and much persuasion = 6/9. 

L. 6/IS— with + 0.50 sph./— 1.0 cyl. at 180° = 0/9. 

Movements : — Full. 

Diplopia : — Vertical, maximum separation of images on laevo-elevation, the 
upper image belonging to the right eye. 

Maddox rod : — Fixing right — L/R 3-5 pd. Exophoria 2 pd. 

Fixing left — L/R 3-5 pd. Exophoria 1 pd. 

Syiwploplioic : — S.P. angle 1- 1°- L/R .I pd. 20° to right — L/R 7 pd. 

Fusion — 0° L/R 4 pd. 

Infraduction 2 pd. 

Adduction to 20° with effort. 

Diagnosis : — Primary paresis of the right inferior oblique. 

The notes of the case read, “ this man is at present in a somewhat unco-operab've 
state, he requires encouragement on the lines that he is going to get single vision, 
but must do his part to assist.” 

Treatment. - 

Orthoptic e.xercises. ' ' ^ , 

At the end of the exercises he was sent out on a week’s sick leave with the assurance 
that he would fully recover. ■ , 

On Readmission. June 20, 1944. 

Maddox rod : — L/R 1 pd. only'. ' , 

Synoptophore : — S.P. angle — 0°. L/R 2 pd. ’ ‘ 

Fusion — 0°. Mo hyperphoria. 

Disposal. 

Returned to duty. ' • - . ’ 

Hess chart 1 ; — Before treatment. R.E. Paresis of the elevator muscles. 

L.E. Overaction of the elevators, particularly 
the inferior oblique. 

Hess chart 2 .-—After treatment. R.E. Very slight paresis of the inferior oblique. 

L.E. Slight overaction of the superior rectus. 
CO.MMEXT. This record is given in full to illustrate -the value of orthoptic 
exercises in the treatment of these cases. _ . .■ i • .a- a 

Two months after an injury, this patient was complaining of a diplopia wnic 
had'remained unaltered since the time of his accident. After a trvo weeks course 
of orthoptic exercises his actual physical, as well as mental; outlook had comp ® Y 
altered, and the angle on the sy-noptophore had been reduced from L/R 8 to_L/l . 

It is not claimed that orthoptic exercises will cure a tropia; but they seem, as in 
this incidence, to light the path which leads to recovery, and supply trie , iwcessary 
stimulus to enable the patient to regrasp and to .hold with increased adduc ion 
strength, binocular single vision. ■ . . 


CASE No. 13. 

History. . ■ i. v, 

G. Y. S. Observerr On October 13, 1942, lacerated his left lower lid when ne 
slipped and struck his head on a wire fence. The wound on his cheek 
and he says was followed by' dizziness and fever. Now complaining of ea 
and ey'e-strain after close work. - - 

Pre-Operative Examination. February 18, 1944. 

Fision ; — R 6/6. L. 6/6.- 

Movements : — Limitation of right %e in dextro-eievation. . , , , -linn 

Diplopia : — Vertical, with maximum separation of images in dextro-elev . 

the upper image belonging to the right ey'e. 

Maddox rod : — Fixii^ right and left ..; 2 pd. L/R. 

Fixing right ... 2 pd. 

Fi.xing left ... ... 1 pd. j 
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Syiioplophou' S.T\ niiRlt.' 1 . T.'K 1 pd., incri-aMng to I,;R 2 pd. 25'- to ri^ht, 

witli oxcycloplinrin. 

I'usion —0 . 

Adduction — 10 . 

Abduction — 

Hess chait .•~Kii;ht eve— pan'sis of ri"ht superior rectus. 

Left eye — overaction of left inferior obliipie. 

Diayuosis : — Paresis of rifjlit superior rectus. 

Operation. March (>, IflU. 

Left inferior oblitiue tenotomy. 

PosT-OPER.vTivr, Measi-kkments. 

Madriox tod L'R 2 pd. 

Syi-.oplophorc S.P. anfile— OL L'R 2 pd. 20’ to rntlit— L/R 21 pd. 

Elision —O’. 

'.Adduction —20', the L.'K irhich increased nith further adduc- 
tion to L/R S-tt pd. 

Oper-ation. .April 4. 1044. 

Divi.sion of adhesions round inferior obliipie of left eye. 

Post-Operative Measurements. April 10, 1{I44. 

Movemeiils : — Full, Xo diplopia. 

Maddox rod : — E.sophoria 1 pd. I. 'R I pd. 

Synoptophore : — S.P. angle— O’. L/it 1 A >" ad positions. 

Fusion — O’. Supraduction to R/L 7 pd. 

.Adduction -rS.')'. 

.Abduction ~ . 

Hess chart : — No muscle imbalance on inner or outer chart. 

, Disposal. 

To Medical Board. Returned to flying duties. 

CASE No. La. 

History. 

S. AV. B., aged 25 years. Pilot. Rehiming from operational trip in a Typhoon 
(August 25, 194.3) he was caught in the slip stream of the preceding machine, which, 
coming in a little high, elected to go round the airfield again, the port wing stalled 
and the Tj'phoon cartwheeled. Concussed for 1(5 hours vrith islets. Discharged 
from Army hospitals September 1.5. 1943, and admitted to an R.A,F. hospital 
October 7, 1943, suffering from (I) deep scarring of right upper lid at site of lacera- 
tion, and (2) diplopia ; this had been noticed since the time of the accident. 

Now finds diplopia ver\- troublesome when reading or walking downstairs. ' 

Pre-Operati\'e Examination. 

Vision : — Right — 6/9 with —0-75 cvl. at 180° — 6/6. 

Left— 6/5. 

Movements : — Limitation oLdepression of right eye, especially on laevo-depression. 

Upper lid remains retracted at the inner angle on looking down. 

Diplopia : — On laevo-version increasing on depression, the lower image belonging 
to right eye. 

Maddox rod : — ^Exophoria I pd. R/L 2 pd. 

Synoptophore .—S.P. angle -3°. R/L 1 pd., increasing to 2i pd. to left. 
•Adduction -i-8°. _ . 

Abduction —5°. 

Hess chart 1 (October 1.3, 1943) .■ — Right eye — shows paresis of right superior 

oblique. 

Left eye — shows' overaction of left inferior 
rectus. 

Diagnosis .* Paresis of right superior oblique, due to injury and scarring round 
the trochlea. 

Operation. November IS, 1943. 

Scar on upper lid excised and an attempt made to free the trochlea. One week’s 
orthoptic treatment followed, 

Post-Operati\'e Ex-amination. 

Diplopia : — Not improved. 
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Maddox rod : — Exophoria 2'pd. , R/L 4 to 6 pd. (worse than before). Re-admitted' 
December 31, 1943, for a skin graft to right upper lid. 

Exajiination on April 2, 1944, 

Maddox rod : — Fixing right — R/L 6 pd. Esophoria 1 pd. 

Fixing left — R/L 10 pd. Esophoria 2 pd. 

Synoptophorc .’—Fixing right — R/L 8 pd., increasing to left. 

Fixing left— R/L 5 pd., increasing to left. 

June 30, 1944. Injured by a flying bomb in London. He sustained (1) rupture 
of tympanic membranes, (2) concussion, and (3) laceration of scalp. After recovering 
from these injuries he was re-admitted to hospital October 3, 1944. 
Pre-Operative Examination. October 5, 1944. 

Double vision has remained constant during the past five rnonths, now fourteen 
months since his crash. Slight right enophthalmos. 

Vision : — Right— G/5 with +0-25 sphere — 6/5. 

Left — 6/5 with 4-0-25 sphere — 6/5. 

Movements : — Limitation of depression of right eye, especially to the left. . 
Diplopia : — Corresponds to paresis of right superior oblique muscle — as before. 
Maddox rod : — Fixing right — R/L 4 pd., no lateral deviation. 

Fixing left —R/L 6 pd., no lateral deviation. 

Slight downward movement of head makes deviation R/L 12 pd. 

Synoptophorc : — S.P. angle — fixing right— centre ... 0“ R/L 4 pd. 

25° to right 0° R/L 2-5 pd. 

25° to left ... 3° R/L 26 pd. 
fixing left — centre ... 0° R/L 34 pd. ' 

25° to right R/L 2 pd. 

25° to left ... 3° R/L 23 pd. 

right excyclophoria 2°. 

Fusion angle— 0° R/L 4 pd., no infraduction. ■ ' 

Adduction to 25°. 

Abduction to —4°. 

Hess chart 2 ; — Worse than before, with Inhibitional palsy L. S. Rect. 

B.H.T.D. (P.D. 60) R/L 20 = (Bishop Harman Diaphragm Test); 

Operation. October 23, 1944. ^ 

Recession’ of left inferior rectus 3 mm. 

Post-Operative Measurements. October 31, 1944. 

Maddox rod : — Fixing right — R/L 1 pd. 

Fixing left — R/L 1 pd. 

Maddox wing : — Orthophoric. . . ' ■ 

Synoptophorc : — S.P. angle — centre ... —2° L/R 1 pd. 

25° to right ... L/R 1-5 pd. 

25° to left ... R/Ll’5pd. 

Fusion — 0. Ro hT-perphoria. 

Adduction to 4-35°. - - 

Abduction to —5°. 

B.H.T.D. .’—(P.D. 60) R/L at 4. . , 

Maddox rod : — Increased to R/L 2—3 pd., after 14 days, but eyes remain 
comfortable and patient could read without difiicultj'. + ’ hf 

Diplopia : — Experienced only at extreme of vision down to left and up to rig 
Measurements. November 16, 1944. 

Maddox rod : — ^Exophoria 1 pd. — fixing right — R/L 3 pd. 

fixing left — R/L 2 pd. 

Diplopia ’ — R/L on laevo-depression. 

Synoptophorc: — S.P. angle — fixing right — centre ...\ 0° R/L 3-4 pd. 

to left ... R/L 7 pd. 

fixing left ■ — centre ... 0° R/L 1—2 pd. 

to left ... R/L5pd. 

Fusion — 0°, no hyperphoria to sides. 

Adduction to 4-45°. 

Abduction to — 5°. 

Hess chart 3 .’ — Verj- good. 

Eyes verj- comfortable and can read without difficulty. 

Dispos.al. 

To Medical Board. Repatriated to Australia. 
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cAse No. 18 . 


History. - ' ' , - ^ 

A. C. H., aged 22 years. Pilot — under training. Crashed in Canada in .August 
1912, when the navigator fainted and fell across the controls. He sustained a 
compound fracture of the frontal bone ; this was followed by a cerebral abscess 
which was drained in Canada. He noticed diplopia after the operation. 'On returning 
to England, two operations were performed, for repair of his frontal bone. 
Pre-Operative Exa-mikatiox. October 27, 1943. 

Harked head tilt down and to the left. 

Vision : — R 6/">. L. 0/5. 

Movements : — Limitation of right eye on laevo-depression and laevo-version. 
Diplopia : — Vertical. Maximum separation of images on laevo-depression, the 
lower image belonging to the right eye. ■ . ’ 

Maddox rod : — Fixing rights — Exophoria 1 R/L 15 pd. 

Fixing left — ^Exophoria 1^- R/L 12 pd. 

Syuof’/oWiorc .'—S.P. angle — fixing right — centre ... O'' R/L S pd. 

20" to right ... R/L 4 pd. 

20" to left ... R/L 15 pd. 

fixing left — centre ... R/L G pd. 

20° to right ... R/L 3 pd. 

20° to left ... -R/L14pd. 

Fusion — 0°. Xo hj-perphoria straight ahead. 

Adduction -t-25°. 

.Abduction — 4°. ^ • 

Hess chart : — Right eye — paresis of right superior oblique, secondary overaction 
of right inferior oblique. ^ 

Left eye— overaction of left inferior rectus. . - 

Diagnosis : — Paresis of right superior oblique. 

Operatiox, Januaty 12, 1944. 

Right inferior oblique myectomy. 

Post-Operative Heasuremexts. 

Maddox rod : — ^Xo horizontal deviation. R/L 4 pd. . ^ 

Synoptophore : — S.P. angle — 0° R/L 4 pd. increasing to R/L 5 pd. to left. 

decreasing to R/L 3 pd. to right. 

Fusion — 0°. 

-Adduction -r30'. 

Abduction —5°. 

Supra-duction L/R 4 pd. 

Disposal. 

To ground duty. 

C.ASE Xo. 30. 

History. 


J. R. D , aged 23 years. Flight engineer. .Aircraft crashed and caught fire on 
June 7, 1944. He sustained burns to right arm, wrist, face and neck. Had a period 
of amnesia of 4 hour before, and 3 hours after the accident. Pilot was severely 
wounded, air gunner died. He complained of diplopia immediately he could concen- 
trate after the accident. X-ray of skull showed no fracture. Thought to be 
hysterical. 


Pre-Oper.\tive Examixatiox. September 2, 1944. 

T'isioii ; — R. 6 *6 with -pO-To sphere — 6'.5. 

L. G 0 with — 0-25,'-r O'oO cyl. at S5° = 6/5. 

Moi’cmenis : — Weakness of external recti and over elevation of left eye on dextro- 
version. 

Dtplopta : — Homonymous at all distances over 1 foot, with left htyerpliona 
increasing to right. 

Maddox rod : — Esophoria greater than 30 pd. Left In-perphoria 5 pd. 


Synoptophore : — S.P. angle- — fixing right — centre 

to right 
to left 

fixing left — centre 
to right 
to left 


1S=. L/R G pd. 
L/R 10 pd. 
L/R 1 pd. 
15-'. L/R 2 pd. 
L;R 5 pd. 
L,'R 4 pd. 
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7'reatmhnt or Traumatic Diplopia 

Fusion -i-l.T'. L U 3 jnl. 

AfKltiction to witli iiicrc.-ise of left hyperphoria. 

.•Vhdiiction to —10', 

Hess churl : — Bilateral paresis of external recti — right more than left. 

D!n!;}!Oiis ; — .As Hess chart above. 

September 3(>, IPf-f. Improvement with e.xerci.ses. Now no diplopia for cIo.se 
objects at about it feet. Had 14 days leave. 

Synoptophorc (October II, 1044) ; — S.P, angle -fS. L/R straightening 

to -- 2 pd. 

yiaildox rod (Xovember (I, I!M1) ; — Still shous esophoria 10—2.5 pd. 

Ol>r.R.\Tlo.v. Xovember S. 194 I. 

Recession of right internal rectus. 

PoST-OrKR.\TiVK MEASvKr.MUNTS. Xovembcr 12, 1944. 

■Syv.optophorc : — .Angle much the same as before. 

Operation'. Xovember Hi, 1944, 

Tenotomy of left inferior oblique. 

Po.st-Operative Measl'RE.ments. Xoveinber 21, 1044. 

Maddox rod : — Esophoria .S^ I. R 2 pd. 

Case 30 
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Tkeatmknt of Traumatic Diplopia 

PoST-'OrKRATIVi; MllASl-RKMnSTS. 

Mcvancnls : — Still show over-action of right inferior rectus, and maximum 
diplopia still on dcxtro-deiiression. 

Synopfopficrt- S.P. angle — centre L/R 1 to 2 pd. L. excyclophoria 5”, 

2(1* to right L'R 7 to S pd. 

2(T to left L'R to d to 1 pd. 

Fusion — 0\ No hypcq')horia. Excyclophoria 2'. Breaks on 
right on account of L. hyperphoria. 

-Adduction to -i-23'. 

Operation. Jamiara- 5. 1943. 

Recession of right inferior rectus — 2 inm. 

Post-Oper.vtive -Meascreme.n-ts. 

y!ox‘eii:e-nts : — Much improved but still slightly defective depression of left eve. 
Maddox rod : — Esophoria 2 R/E 1 pd. 

Diplopia : — Still slight diplojna down and to the right, does not worry him. 

Syiioptoplion' : — S.P. angle — centre ... -r-2". R.'L 2 pd. 

20’ to right ... L/R 3 pd. 

20’ to left ... R/L 1 pd. 

Fusion — O’. No h>-perphoria. 

Adduction to -f-SO’. 

Abduction to —4’. 

DiSPOS.At. 

Discharged January 12. 1943 — veiy satisfactory'. 

• Re-checked four months later — May 31. 1943. Said his eyes seemed quite satis* 
factory except for occasional diplopia in the evenings when his eyes tired. Reported 
that the upper image now belonged to the left eye. and felt that perhaps the 
previously weak muscle was recovering. ' On examination, this proved to be the 
■case and the measurements were as follows ; — 

Maddox rod : — Fixing right — Esophoria 4 A R/L 3 pd. 

Fixing left Esophoria 3A R.^L 1 pd. 

Afovrinciifs ; — To the right — normal. 

To the left — slight defective depression' of the right eye. 
Synopiophore : — S.P. angle — centre, ... -(-1’ R/L 2 pd. •''Fixing 

25° to left ... R. hj-perphoria 4 pd. / right, 
centre ... -1-1° R/L 3 pd. (Fixing 

25° to left ... R. hj’perphoria 54 pd. / ' left. 
Disposal. , ' ’ ' . 

To duty. Checked three months later, measurements the same. 

COMMENT. This case is described for three reasons . {!) There was a lesion of 
the central nervous sj’Stem which afiected initially the pjTamidal tracts. (2) The 
necessity for the double recession of the contralateral srmergist as well as the 
myectomy of the direct antagonist. (3) The seven months '' follow up " period 
which showed that some additional recovery took place up to ten months from the 
date of the injurv. 

. ■ CASE No, 37. 

History. 

F. J. G.,.aged 24 years. - Navigator. On April 25, 1944, was flung from an 
aeroplane, when the instructor turned the aircraft into a dive. Made a safe parachute 
landing from 4,000 feet, his only injuries being a small laceration of the right fronto- 
parietal region and a left frontal haematoma. He flew as a passenger the next day 
with no ill effects. Six weeks later when he was digging in the garden, he e.xperienced 
a cold numb feeling in the right side of his face with a rapid onset of diplopia and 
loss of power and sensation in the legs. He was transferred to, a military hospital 
for head injuries, where the diagnosis of a small intramedullaiy haemorrhage in the 
mid-pontine region was made. 

MTien seen at hospital there was a paresis of the right superior oblique, .-tt the 
e.xamination, some five weeks after the onset of the diplopia, the ocular condition 
was as follows. 

Ex-amix-atiox. July 15, 1944. 
i'isioii : — R. G/R. L. 6 G. 

Mofi'mc'iits : — There was no obvious limitation of movement of the right eye. but 
a slight overaction of the left inferior rectus, on laevo-depression was demon- 
strable. 
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Diplopia : Present on laevo-version and depression’ ; maximum displacement at 
the latter position, the more displaced image belonging to the right eye. 
Maddox rod : — Exophoria 4 pd. R/L 6 pd. 

Synoplopliore : — S.P. angle — centre ... — PR/Ll -opd. ^ 

20° to left ... R/L 3-5 pd. 

Fusion — 1°R/L l-5pd. 

Adduction to +.35°. . 

Abduction to —4°. ■ 

No infraduction. 

Hess chart : — Right eye — paresis of right superior oblique. 

Left eye — overaction of left inferior rectus.' ' ' . 

Diagnosis : — ^Paresis of right superior oblique. 

On August 28, 1944. on return from 14 days sick leave, the right hyperphoria had . 
decreased to 1 pd. Fusion was maintained to the left, and he felt that his eyes were-- 
still improving. , , . 

Disposai.. . ■ - 

No operation advised. Return to unit for non-flying duties for Pvo months. 
COMMENT. It was considered by the neurological specialists that the intra- 
medullary haemorrhage could be properly attributed to the head injury w'hich this 
navigator sustained on leaving the aircraft, although it was unusual for symptoms 
such as these to be delayed for so long. 

Orthoptic treatment was given both at the military hospital and again at the 
R.A.F. hospital when the patient was transferred. From a right hyperfropfa of 
12-16 pd., with constant diplopia the muscle imbalance had decreased to R/L 1 pd.- 
in three months. 

CASE No. 49. 

History. 

G. W. C., aged 24 years. Fitter, under training as Flight Engineer. Head 
injuries (i) in 1938 playing football, unconscious 3 to 4 days, (ii) in 1942 at football, 
unconscious 1 hour, (ni) in 1943 playing ice hockey, unconscious 12 hours. After 
last accident he was transferred to hospital for uye treatment. 

Pre-Operative Examination. August 21, 19-13. 

Vision : — R. 6/5. L. 0/5. .’ - 

Movements : — On looking to the left, the right eye turns up and the left eye turns - 
down. 

Diplopia : — Vertical straight ahead, increasing to the left : maximum separation 
of images on laevo elevation, upper image belonging to the left eye. 

Maddox rod ; — Fixing right and left — Esophoi-ia 4, R/L 8 pd. 

Synoptophore : — S.P. angle — fixing right — centre" ... 0°. R/L 13 pd. 

to right ... 0°. R/L 4-6 pd. 
to left ... 0°. R/L22pd. 

, fixing left —centre ... 0°. R/L 7-12 pd. 

to right ... 0°. R/L 5 pd. 
to left ... 0°. R/L 24 pd. 

Measurements were variable and unsteady. Marked suppression 
left eye. Suppressed left eye on fusion. 

Hess chart : — Suppressed too much, initially, for charting, but after 14 days 
orthoptic treatment shows ; — 

Right eye— paresis of right superior oblique ; overaction of inferior oblique. 
Left eye— paresis of superior rectus ; ov^raction of inferior rectus. 

Diagnosis .’—Paresis of left superior rectus with overaction of the right inferior 
oblique and secondary palsy of the right Superior oblique. 

First Operation. September 13, 1943. 

Myectomy of right inferior oblique. 

Post-Operative Measure.ments. 

Synoptophore : — S.P. angle— fixing right — centre ... —2° R/L 4 pd. 

to right ... -2°R/L2pd. 

'' to left ... -2° R/L 16 pd. 

fixing left — centre ... — 2° R/L 4 pd. 

to right ... — 2° R/L 2 pd. 

to left ... -a- R/L 17 pd. ' 

Fusion momentarily with no hyperphoria ; no ductions. 



Treatmunt or Traumatic Djelopia 
Cask •J9. 


ivB"" -.r.'. . 

T T"r -'r -j-r irc 

^ j; 1 -»++ 




Diplopia : — On looking upwards and to the left with excyclopho 
Hess chart 2 (September 20, 1043). 

Second Operation. September 21. 1943. 

Recession of left inferior rectus— 3 mm. 

Post-Oper.\tive AIeasurements. 

Maddox rod : — L/R 9 pd (over^correction). 

Syiioplophore : — S.P. angle — centre ... O'” L/R 6-7 pd. 

to right ... 0= L/R 9 pd. 

to left ... 0= L/R 1 pd. 

Fusion — 0' L/R 7 pd. 

Supraduction to L’R 4 pd. 
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-j. C. Neely - • ' , 
. Case. 49 ■ 


BKFOP-E OFKSAriOS . ' . ' ’ AFTCR OFSHATIO??. 

Over elevation of right eye Eyes level »no over elevation 



Measurements After Three Weeks Sick Leave. 

Maddox rod : — E.vophoria 1 pd. L/R 1-2 pd. ‘ 

Sv^iohtopJioi'e : — S.P. angle — centre ... L/R 1 pd. 

to right ... L/R 1-3 pd. 
to left ... L/K2-3pd. 

Fusion — 0°. No hyperphoria. . 

Adduction +15°. 

Abduction —5°. 

Hess chart 3 .—No muscle imbalance ; inner chart (October 16, 1943). 

On October 23, 1943, discharged to dutj’. 

Re-admitted to hospital on January 13. 1944. Diplopia has recently recurred. 
After 2 hours close work the image seems to tilt and separate. Diplopia mo5t 
marked to the right, showing slight overaction of the left inferior oblique. 

Examination. 

Maddox rod .-—Fixing right— Exophoria J A, L/R 1 pd. 

Fixing left — Exophoria 4A. L/R 1-2 pd. 

Svnoptophore .-—S.P. angle— L/R 1 pd.-^decreasing to 0 to the left. 

increaMng to 2A-3 A to the right. 
Fusion — 0°. L/R 2 pd, Excyclophoria 2°. 

Third Operation. January 21, 1944. 

Partial tenotomy of left inferior oblique. 

Post-Operative SIeasurements. January 25, 1 944. 

Maddox rod : — Exophoria 1-2 pd. L/R 1 pd. 

Synoptophore .—S.P. angle— 1‘--2°. L/R 1-2 pd. 

Re-Examined— A pril 29, 1944. 



Treatment oe Traumatic Diplopia 
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Mnihlcx ro.i : — Ortlioplioric, laterally — L'R i-I pd. 

Syiwptophorc : — S.P. angle ... O'. L. R H pd. 

Elision ... O'. L.‘R A pd. 

Ocular movements full, no diplopia. 

DISPOSAL. To .Medieu! Board. Taken olT flying on account of his head injuries, 
and not for ocular reasons. 

CASE Xo. 

History. 

A. P. C., aged 22 years. Pilot. Crashed on October 21, 1942, in a glider. His 
face was lacerated and left maxilla fractured. The fronto-malar suture was wired 
at hospital. He noticed double T-ision immediately after the accident. The diplopia 
has improved and now has single vision below eye level. First seen three months 
after the accident, when there was some ptosis of the left upper lid, enophthalmos 
and displacement of the left eye downwards. Admitted to hospital again five 
months after the accident for treatment of hi.s diplopia. 

PRE-OPER,\Tn'E EX.\MIS.\TI0X-. 

Stereoscopic films showed that the position of the floor of the-left orbit was 
satisfactory. 

Pi’sfon ; — R. C'G. L. G.iG. 

Movcmcr.ls : — Defective elevation of the left eye. Over elevation of the right eye. 
- Limitation of internal rotation of left eye. 

Diplopia : — Tertical abo\-e eye level ; the higher image belonging to the left eye. 

Little difference to right and left. Horizontal. Crossed diplopia to the right. 
^laddox rod : — Fixing right — Exophoria 2'. R/L 10—16 pd. 

Fixing left — Exophoria .3°. RfL 5 pd. 

Synoplophore : — S.P. angle — fixing right and left — centre ... R/L 9-11 pd. 

to right —5, R/L 13 pd. 

' to left ... RiL 7 pd. 
to right — e.xcyclophoria 10”. 
to left excyciophoria 3°. 

Fusion angle — 0% R/L 7 pd., e.xcyclophoria 3 pd. 

Adduction — poor, 4-10' (appro.ximately). 

Abduction to — 2^ 

Hess chart 1 ; — Left eye — paresis of elevators. 

Right eye — overaction of elevators. 

Diagnosis : — Left third neive paralysis with partial recovery' and residual paresis 
of left superior rectus, left inferior oblique, and left internal rectus. 

Operation, 

Recession of right superior rectus. Tenotomy of right inferior oblique. 
PoST-OPER-iTmE AIe.^surejiexts, 
jiZaddox rod : — Orthophoric. 

Diplopia : — ^Xo diplopia at 30’ above ei'e level. Some R/L on further elevation. 

For this he compensates by slightly raising his head. 

Synoptophore : — S.P. angle — centre ... 0’ RfL, 1-5 pd. 

to right ... —5°, R/L 5 pd. 

to left ... 4-4’, R/LTpd. 

Fusion — O’, Xo hi-perphoria holds to 25 to right or left. 
Adduction to 4-25°. 

Adduction to —3°. ' 

Stereoscopic vision full. 

Hess chart 2 : — Xo muscle imbalance on inner chart. 

DISPOSAL. To Central Afedical Board, where he was passed fit for limited 
(i.e. non-operational) filing. 

CASE Xo. 53. 

History. '' 

F. AL. aged 23 3'ears.. Pilot. Aircraft crashed over Germany in Xovember, 1941. 
P.O.AV. in Stalag Luft III for three years. He was badh' concussed and saw "double 
from the time of regaining consciousness. There has been no improvement in the 
diplopia ; he has adopted a marked head tilt downwards and to the right. Xow 
repatriated ; admitted to hospital on account' of the constant diplopia. 



J: C. Neely 
Case 52 
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Orr.RATioN. May 2, 104r.. 

Myectomy of left inferior oblique. Kccession of right inferior rectus. 
Post-Opkr.ative .Mk.\si'ri:mi:nts, May 14. 104.'>. 

-Mnrfrfar rorl : — FMv. K.sojihoria l./R 3/^, 

I'.I.. Ksophoria L R 4^-.'>^. 

Ocular Morcuu'u/ : — Good, up and to right, but marked overaction of R.E. on 
depression. 

Syuoplophorr ; — S.P. — centre ... — 4\ E R H-ccyclo 4'. 

to right ... •i-4 I..R varr'ing to J4Zl. 
to left ... ^4^: L R Ip.' to Id- 
Fusion ~4'’, I./U 2/^ breaking to R. 

.Adduction —S'. .Abduction to — F. 

Re-.Ad.mitted — May .30, 104.1. 

Measurements substantially the same. 

Operation' — June 6, 194.1. 

Complete tenotomy and freeing of right inferior rectus. 

Post-Oper.ative Measurements. June 6, 1941. 

Unimproved. 


Case 54. 


aiGHT gtb.b'fflAni: fiilzi . 



f Subject looking to the right, shavring:- < . 

1) Conplete paralysis of right external rectus, nith 

overaction of left internal rectus, prior to 
operation. ' - - 

2) 15 ° binocular Eovecent to right, follCRvihg- 
"0 ’Conner's" operation. 
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J. C. Neely ■ 

Ot>ERATIOn. July 13, 19-15. 

Tenotomy of left inferior oblique at the globe. 

Post-Opera-Tive Measurements. July 17, 194.5. - - • 

Synopiophore : — Angle — centre ... -4-2°.’ 

20'‘toR. '... L/R4A- 

20°to'L. ... L/R3A.' / 

Fusion 0. Adduction to -l'20°. Abduction to 2°. 

On Release from the Service. 

There was no diplopia ahead or to the left, some diplopia on looking down and to 
the right, for which he compensated by bending his head. Movements were good 
and head held much straighten 

Hess chart : — No. 3 shows the coroparativelj’ small asymmetry confined to the 
lower right quadrant. It is perhaps important to note that (1) this officer 
had been a P.O.W. for three years, during which time he had received no 

treatment for his diplopia. • ' 

(2) That the recession and subsequent tenotomy of the right inferior rectus, 
reduced but did not completelj' eliminate the overaction of this muscle. 

(3) That a generous tenectomy of the left inferior oblique, at its origin, 
similarly only reduced its overaction. 

(4) That a tenotomy of the inferior oblique near its insertion to the globe, 
reduced the vertical height by another 10 P.D. in the line of action of the 
muscle, to render the subject orthophoric ahead and to the left. 

CASE No. 55. 

History. . • 

J. S. B., aged 24 years. Air gunner. First noticed serious trouble with vision - 
in March, 1945. When using binocular reflector sights, during advanced training at 
an operational training unit, the target became double. He- has also inclined ms 
head to the left all his life, especially when reading. 

Fisiou .' — R. 0/6. L. G/6.' 

Movements : — Defective elevation of right eye to left. Defective depression of 
left eye to left. ' ■ ' - 

Diplopia : — Vertical upwards and downwards to the left. 

Maddox rod : — EsophoriaoA- L/R3A- 

Synopiophore : — R. C. L. 

FL + 3°L/R1A +4°L/R5A -4-5° L/R 17 A + . \Varies. 

FR + 5°L/R3A +5° L/R 6A ■+8°L/R)3A-f / 

Fusion +4° 0, breaks L/R 5° to L. of midline. 

Adduction to -1-10°. Abduction to -1- 2°. 

Hess chart ; — Paresis of left inferior rectus. Gross overaction of right superior 
oblique. 

Diagnosis : — Paresis of left inferior rectus. 

Operation. June 30, 1945. . 

Recession left superior rectus 3 ram. 

Post -Operative JIeasure.ments. July 5, 1945. 

Synoptophore : R. C. - L. 

Angle FL. zero I 0° L/R 2 A incyclo. 5° 1 -r3° L/R 22 A incyclo 5°. 

FR. L/R 1 A I 0° L/R 2a- 3A incyclo. 2° j -1-7° L/R 17 A- 
Fusion 0° 6 ahead, holds to 15°-15°, then marked L/R. 

Improved on laevo-elevation but diplopia on laevo version. 

Operation. August 9, 1945. 

Recession right superior oblique 3-5 mm. 

Post-Operative JIeasurements. 

Ocular Movements : — Better to left, though still some L/R which is greater on 
elevation. To right there is defective depression of right eye and K/L : 
with incyclophoria increases on depression ? adhesions of right superior 
rectus limiting downward movement of the eye. 

Synopiophore (.August 17. 194.5) : — R. 1-8° R/L 8A-10A incyclo. 2° C. ; +i 

R L 2A- L. : —8 L'R i4A-15A incyclo 5°. 

Fusion (t 0, centre breaking to right and left. 
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ANNOTATION 


Through a Glass, Darkly 

A note on contact lenses in a recent issue of the Journal has 
prompted a colleague who recently visited America to send a news- 
paper cutting which reads as follows : 

“Anthony Aiello, convicted killer, was captured yesterday after- 
noon in Brooklyn in an anticlimatic last chapter in the round up 
of nine prisoners who broke out of the Raymond Street jail three 
months ago ... he came back two weeks ago . . . got the rest of his 
cash and spent one hundred dollars for a pair of contact lenses to 
replace the identifying glasses.” 

This seems to bring right up to date the long list of favours which 
the science of optics has bestowed upon the malefactor, garnished 
with fhose bright, hard little touches of commercial efficiencj' which 
seem so characteristic of the American criminal. As yet the English 
criminal has not got as far as this; but then neither has the English 
contact lens industry ; it is doubtful whether he could have arranged 
an appointment in this countr}’ in three months. We go about 
these matters more deliberately. , 

Nevertheless our criminals have not altogether despised the benefits 
which science has to offer. It was the operation of the laws of 
geometrical optics which darkened the lantern in the sturdy grasp 
of the unwitting Bill Sykes, in that tidier, simpler pre-Einstein era 
when the rays of light, like the British Army of the day, could be 
relied upon to manoeuvre in thin straight lines. 

. Perhaps this American note is the writing on the wall ; perhaps 
spectacle-making and spectacle-wearing have passed the peak and 
must fall into decay and disuse. It is not easy to visualise, however, 
an ophthalmic world bereft of those twin diseases of vitreophobia 
and vitreophilia — the dread of glasses and the morbid craidng for 
them — which are. commonplaces of the consulting room. Will 
contact lenses, solve the problem of the boy who throws away his 
spectacles the day after he leaves school or the young female pres- 
b3'ope who considers the occasional use of reading lenses a fate 
worse than death ? "We doubt it. But even these disorders pale 
before , the iron determination of the glasses addict. From the 
voluminous handbag, or in the most intractable cases, from the 
capacious reticule, come pair after pair of spectacles, with lenses of 
ever}’ conceivable shape and hue, agreeing onlj’ in dioptric power; 
the}’ have been prescribed by opticians, by ophthalmic surgeons, by 
half the great names of Harley Street, but all have been found 
wanting. Undeterred by the chastening power of experience, 
nothing will satisfy the craving but bigger and better lenses, of 
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greater ‘magnifying power’, combined of course with a correspond- 
ing reduction in the transmission of. the well known- baleful 
properties of light. 

Not even contact lenses can solve this problem ; ‘ not the labours 
of my hands, can fulfil thy law’s demands There is perhaps hope 
for the refractionists yet, if only for the psychological comfort of 
their ministrations. It 'is difficult to see how contact lenses ckn 
meet the needs, the urgent imperative needs, of the young women, (or 
the not so young women) who find the daylight too strong for- them. 
Who is not familiar with the cold azure gaze of these maidens, 
entrenched behind the deepening tints of Crookes glass ? With them 
the spectacle maker may take, heart again ; No contact lenses will 
fill their needs, for they are symbolic; no matter how carefully the- 
conscious mind is dressing tbe shop window, with them the sub- 
conscious is already putting up the shutters. 


FACULTY OF OPHTHALMOLOGISTS 


In an effort to meet the objections of some Members and' 
Associates that the activities of the Faculty were insufficiently 
advertised, and were only susceptible to comment once a year on 
the occasion of the Annual General Meeting, the Council at their 
last meeting on July 11, decided that an account of the more 
important actions and decisions of the Council at meetirigs should 
be prepared by the Honorary Secretary and submitted for publication 
to the Medical Press. An account of the last meeting, held on 
July 11 from 2.15 p.m. till 5 p.m. is appended. 

Owing to the removal of Mr. P. M. Wood from Scotland to 
Halifax a vacancy had occurred among the Full-time Associate 
Representatives on the Council. It was decided to fill this casual 
vacancy by asking the Full-time Associates in Region 6 to vote for 
a representative. Only three voting papers had been returned and 
onl}' one of them bore a vote. It was therefore decided to leave 
this Region unrepresented. 

The President reported that, as " the appointed da}' ” for the 
beginning of the National Health Service had been postponed, he 
had agreed with the British Medical Association’s suggestion that 
the appointment of the medical members on the Professional 
Committees to prepare lists of participants in the Supplementary 
Eye Service should be deferred until the reaction of the general 
body of ophthalmologists to the Interirfi Report of the Eye Services 
Committee had been obtained. This'^ was agreed. 
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A Hospital Services Coininittee has been set up with the following 
terms of reference : — 

“To consider facilities for ophthalmological services, including 
education and research, under the National Health Service.” 

Representatives from the Universities, Teaching and other 
Hospitals have been invited to form regional Sub-Committees in 
Scotland, the Provinces and London, and to submit plans for the 
consideration of the main Committee. 

In connection with the question concerning the fee of four guineas 
per session for Local Authority Work, it was stated that the matter 
had been raised at the last B.M.A. Council and that it was not 
possible to alter the four guinea rate, as this had been agreed for 
all consultant and specialist work, but that the question of 
£2 17s. Gd. for refraction work being increased was still under 
consideration. 

It was reported that the question of stud}’ visits to clinics abroad 

was in hand, and that it was likely that some would be arranged 

for next vear. 

•/ 

It was learned in connection with the Joint Committee of the 
Faculty and the British Optical Association, which had been 
appointed to consider the training of contact lens fitters, that the 
.Association of Dispensing Opticians had been invited to nominate a 
representative to serve on the Contact Lens Board, which is now in 
process of formation. 

The suggestion that the Faculty should organise a discussion on 
the Education of Blind and Partially Sighted Children was referred 
-to the Ophthalmological Section of the Royal Society of Medicine. 

The Honorary Treasurer reported that he had collected £64 in 
private donations from members of the Council to assist an 
orthoptist who had suffered bilateral detachment of the retina, and 
had passed the money over. 

The rest of the meeting was occupied by routine and domestic 
matters. 

Frank W. Law, 

Hon. Sec. 


CORRESPONDENCE 

COLOUR VISION IN THE CONSULTING ROOM 


To the Editors of The British Journwi- of Ophthalmology. 

De.aR Sir, — Dr. Neubert’s e.xplanations in his letter in your 
August number are not convincing. In my letter I suggested "that 
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•Notes 


the difference between the usually accepted 7-S per cent, incidence of 
defective colour' vision and the figure of 5'5 per cent, found by. Dr, 
Neubert in his series, might be due to the methods of testing. It 
is no answer to this criticism tasay that the difference must be due 
to the non-random method of sampling — it may be, but it might 
equally be the method of testing; 

It is never a waste of space to describe accurately the methods of 
testing employed — in fact it is fundamental. No two people use 
the Ishihara plates in exactly^ the same way. Further, it is not 
sufficient to describe a multi-light lantern -as having a rheostat, 
apertures of 'a certain size and filters approximating to' those 
recommended by the International Committee for Aerial Investiga- 
tion. In view of repeated rheostat adjustments it was pure chance 
if any two of the subjects examined on the multi-light lantern were 
tested under the same conditions, and in this type of work the colour 
temperature of the source cannot be ignored completely. 

Surely the choice of title of an article does not remove’ the 
necessity for laboratory control of the tests employed. Without 
such control there is no justification for saying that the results 
presented show a different function for single as compared with 
multi-light lanterns. It is equally permissable to come to the same 
conclusion, without any experimental work whatever, when seated 
in an arm-chair by the fire. 

I apologise for a second letter but I feel very strongly that the 
idea should not be spread abroad that the testing of colour vision 
and the classification of colour defects can be carried out cavalier- 
fashion with black-out shades and coffee-tins — unless lanterns made- 
from such materials are properly standardised and used under 
clearl)- defined conditions. The efficient testing of colour vision is 
no easy task. 

Yours sincerely, 

John Grieve. 

MEDICAL SCHOOL, DUNDEE. 

August 20, 1947. 


NOTES 


CURING September and October a series of 
Ophthalmology meetings will be held in the Department on 

Autumn. 1947 Wednesdays at 8 p.m. The general arrange- 

ments will be similar to the series held last 
year. Tea will be served after the paper and a discussion will follow. 
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The meeting? will he open to all medical practitioners and senior 
students interested in Ophthalmology. 

September 24,. Mr. F. Ridley, “Contact Lenses”; October 1, 
Dr. J. D. Fraser. “Industrial Cataract”: October S, Prof. A. 
Loewenstein, “ Pathology and Clinical Aspects of Ocular Glass- 
membranes ” ; October 15, Prof. A. J. Ballantyne, “Some problems 
in Ophthalmoscopic Diagnosis”; October 22, “Prof. \V. J. B. 
Riddell, “ Ophthalmology in Poland.” 


National Society The National Society for the Prevention of 

Prevention of*Blinclncss Blindness announces that it will hold a three- 
day conference, April, 5, 6 and 7, 194S, at the 
Hotel Radisson, Jvlinneapolis, Minn. This conference will be of 
interest to persons who are directI}' or indirectly concerned with 
eye health and safety. Details concerning the programnie may be 
obtained by writing directly to the Societ 3 -at 1790, Broadwa}-, New 
York 19, NYY. 


The' Estelle Dohany THE Estelle Doheny Eye Foundation 

Eye’Erborlto^y at announces the establishment of an Eye 

Los Angeles Laboratorj’ located at St. Vincent’s Hospital 

in Los .Angeles, designed to provide certain 
modern ophthalmic facilities badly needed in Southern California. 

'The immediate functions of the laboratory are : — 

1. To serve as a pathological laborator}"- for the diagnosis and 
registration of pathological specimens, with preparation of gross 
specimens and microscopic slides for ophthalmologists submitting 
specimens, and for the building up of a museum of eye pathologj'. 

2. To serve as a bacteriological laboratory' wherein diagnostic 
scrapings, smears and cultures can be studied, animal inoculations 

-'made, and the sensitivity of organisms to various drugs and anti- 
biotics determined. 

3. To provide facilities for fundus, gross,' and slit-lamp photo- 
graphy, and to maintain a library of photographs and motion pictures 
for teaching of ophthalmologj-. 

4. To provide an “ Eye I3ank ” for Southern California, with 
registry of potential donors and recipients. Donor material will be 
collected, examined and distributed, and facilities may later be 
provided for limited instruction in corneal transplant procedures. 

5. To distribute and loan certain drugs and equipment that are 
not otherwise available in the community. 

6. To make available certain equipment for radiation therapy' of 
the ey'e for use outside the laboratory. 

Dr. Alan Woods, Professor of Ophthalmology' at Johns Hopkins 
Medical School, Dr. Cecil O’Brien, Professor of Ophthalmology at 
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University of Iowa Medical School, and Dr. Phillips Thygeson, 
formerly Professor of Ophthalmology at Columbia University, and 
now Associate Professor at the University of California, will serve 
on the Advisory Board. Dr. A. Ray Irvine, Professor of Ophthal- 
molog}^ at the University of Southern California, will act as Chair- 
man of the original board. It is contemplated that the Advisory 
Board will also include prominent business and professional leaders 
as well as representatives from the eye departments of local hospitals,, 
medical schools, and from the Eye Section of the Los Angeles 
Count}' Medical Association. 

Dr. Peter Soudakoff, ' formerly Associate Professor of Ophthal- 
mology at the Peking Union Medical College, will serve as full time 
pathologist at the laboratory. As part of the residency programme 
of the Eye Service of the Los Angeles County General Hospital and 
of certain local Veteran’s Hospitals, each resident will spend two or 
three months at the laborator}'. It is anticipated also that a research 
associate, granted a fellowship in basic ophthalmic research by .the 
foundation, will be added to the laboratory staff from time to time. 

In creating this perpetual charitable foundation dedicated to , the 
con.servation and restoration of eyesight, Mrs. Edward Doheny, with 
great generosity and discerning wisdom, has been careful to insure 
a flexibility of organization to take care of the immediate practical 
needs and at the same time provide for eventual development of 
much needed research in ophthalmology. ^ . ' 

^ ^ 

Let (here be Light The 32nd annual report of the National Society 
for the Prevention of Blindness, 1946 has the 
above title. The year has shown a resurgence of activities and the 
report indicates that the society is in a flourishing condition. 
During the year a three-day conference was held which was largely 
attended, the whole being most successful. During the year the' 
Society has established nine scholarships of $1000 for the education 
of qualified students interested in preparing for positions in the field 
of sight conservation and prevention of blindness. An industrial 
eye conservation prograrhme has been worked out ; and during a 
fortnight in June, the Society gave an intensive course of lectures 
and demonstrations at headquarters. " Research is being, actively- 
undertaken, and nation-wide meetings are being organised. The 
campaign against glaucoma goes on. A summary of the year’s 
finances completes the report. 

^ * 

Corrigenda In the review of Kestenbaum’s “ Clinical 

Method of Neuro-^Ophthalmologic Examina- 
tion ” p. 508, the publishers name should read Grune & Stratton, 
Inc. not Green & Stratton. And by an error the date 1949 was 
given for Troncoso’s Treatise in gonioscopy in place of 1947. 
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A CONSIDERATION OF ANIRIDIA, WITH A 
PEDIGREE 

BY 

P. H. Beattie 

NORWICH 

Introduction 

Two or three patients in the family which is the subject of this 
enquiry had been treated in Addenbrooke’s Hospital, Cambridsre. 
On enquiry it was found that the defect was common in various 
related sibships, and although the affected people were living in 
villages scattered through the- fen countrv tietween Cambridge 
and Peterborough, it was thought worth while to visit them all 
and record the condition of their eyes. In the future, members of 
such' a family as this are less likely to remain domiciled in one 
locality, and an obser\-er's task will be more difficult bv virtue of 
the distances he will be obliged to cover to collect data from them 
all. The congenital abnormality shown in this particular famib/ 
is a rare one. Few pedigrees of aniridia have been published in 
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recent years. Many whicli are widely. quoted in authoritative text- 
books are unreliable and have been constructed from second-hand 
reports. xMany of the pedigrees collected by Julia BelP are small 
and with little exact relevant detail. Julia BelF has appealed for- 
the suppression of the most remarkable aniridia pedigree 
published, that of Risley^ , in which aniridia is reported in 111 out 
of 119 relatives but it was confirmed in the case oione individual 
only. ' 

Strictly speaking the term “ aniridia ” is not accurate as some 
vestiges of iris have invariably been found in eyes which have 
been sectioned**, even though in life no trace was visible on 
ordinary clinical examination. The more limited terrn 
“ irideremia ” has been, occasionally used but has not found 
general acceptance amongst ophthalmologists. For general pur- 
poses aniridia may be defined as “ the entire absence of the iris or 
of a portion too great to justify the term coloboma.”s Any 
fragment which does exist is functionally useless. 

All living affected persons in this family have been visited in 
their homes and examined there. In some cases they have been 
brought to hospital for more precise examination with slit-lamp, 
etc. Refractive errors were determined in their homes with an 
electric ophthalmoscope. Intra-ocular pressure was estimated 
digitally. Almost alt non-affected descendants of ,II 1 were- 
examined and a search made for any slight or intermediate change 
in the iris. 

Thirty-one patients were found with bilateral abnormality of the 
iris. The abnormalities varied in gravity and have been sub- 
divided thus — 

Four cases with coloboma of iris and/or Hypoplasia of iris. 

-Ten cases with aniridia either partial or complete of both eyes. 
Twelve cases with bilateral aniridia and ectopia lentis. 

One case with partial aniridia in R. eve and coloboma in L.- 
Four cases were not examined. Generations I and II are dead, 
as is Case III, 18. Careful questioning of -their children and 
relatives make it certain that these people suffered from aniridia, 
but one cannot say whether or not the lenses vvere dislocated. 
Aniridia itself is such an obvious abnormality that lay testimony 
can probably be accepted, especially where the person involved 
was one of the family circle. , 

It is apparent from inspection of the pedigree that the three 
varieties of abnormality follo%v no special pattern of distribution. 
Cases with ectopia of lens are sometimes children of parents with 
uncomplicated aniridia, and vice versa. Those with coiobomata 
of iris (or hypoplasia of stroma) occur' in sibships affected with 



p. 48. Instead of “Secontiary inliibitional paresis" after “3" read 
“ Secondary underaction.’' 

Add “apparently " after “ is” at end of 3rd line. 

p. 49. Add “ relatively " between “The” and “ overacting” in 1st line. 

In 1st line of 5th para, change “overaction” to “contracture.” 
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which arc central, represent the red light.” 
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and out ” read “(3) than up and out.” 

p. 55. Add to legend of Illustration 28, “The narrow lines, which are 
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Section 6 refers to section 4 of Illustration 29. 

Section 7 refers to section 5 of Illustration 29. 
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genital ‘ Overfunction ’ ”. 
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aniridia alone or with the graver condition of aniridia and ectopia 
lentis. A parent with coloboma is capable of transmitting the 
defect in a severer form to her children — IV 45 and V 8. The 
defects appear to occur in an unpredictable way amongst affected 
members. Unfortunately three of the colobomatous group have 
no children so that their genetic potentialities are not known. , 

Genetics - , 

The defect is generally inherited from affected members of a 
family in a proportion of approximately 50 per cent. In this family 
42 per cent, of the total descendants of II 1 are affected. Only 
23 per cent, of the children of II 2 are affected, but the children 
of this 23 per cent, show an incidence of 62 per cent. Only affected 
members transmit the disease and normal children invariably have 
normal offspring. It therefore fulfils the conditions of .a regular 
Mendelian dominant. In this family an affected person has 
invariably married a normal person and from this and the propor- 
tion of cases with aniridia we must assume the affected person is 
heterozygous — the mate in every case being homozygous for the, 
recessive allelomorph. This may be illustrated by the following 
diagram® : — 


One parent heterozygous affected 



Gametes 

A 

a 

i.e. 50% heterozygous 
affected 

50% normal 

One parent 
normal 

a 

Aa 

aa 


a 

Aa 

a a 



Being a dominant character the trait becomes apparent in a 
heterozygote. There are no cases in this pedigree, or indeed in 
the relevant literature, of two heterozygotes for the condition 
marrying each other and it is therefore impossible to say what 
appearance a homozygote for the condition would present. It is 
possible that lethal genes would accompany the homozygote 
condition, as in the case of the yellow mouse quoted by Corner' 
and in numerous experiments with the Drosophyla. There is no 
accompanying infertility in aniridia as there is for example in 
neurofibromatosis®, nor in this pedigree is there evidence of mental 
or skeletal defects. We must assume that in some ancestor of I the 
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condition arose as a t,n-ne-mutaiion atui thereafter, as in other 
alterations of tlio germ plasm, the defect was transmitted in 
accordance with mendciian principles a* a regular dominant. 

othing is known of tite cause of gene-imnations in ituman beings, 
or indeed of mammtils generally. l)ut m ilie insect world dm normal 
production of mutations can be multiplied be means of thermal, 
X-ray stimulations of liie germ plasm'’. Plenty of records exist 
of aniridia arising without anv known iiereditarv predis- 
position^o- i- and in the case of a dominant of this tvjv a new 
mutation must be postulated, especiallv where it i.s known that 
the defect is transmitted to approximatelv oO per cent, of children'^. 

In recent years an attempt has been made to assess the mnt.ition 
rate for A-arious human abnormal conditions. J. B. S. HaKiar.“‘^ 
began this work with a calculation of the mutation rate for haemo- 
philia. Recently MoIIenbach'^ has estimated the mutation rate 
for aniridia, on the btisis of his findings in Copenhagen, to be 
between 1 .-.oO.OOO and 1 : 100,000. 

The presence of three types of defect in one family without an)' 
apparent order' in their incidence presents a difficult genetic 
problem. It is known that in hereditary defects a good deal of 
variability e.\ists in different families and indeed in different 
sibships of the same family'*. It may be that the iris form and 
structure are governed not by one but by many genes and that in 
the defects of varying gravity different numbers of genes are 
responsible. Waardenburg'’ says “ Since in the fruit fly 
Drosophyla — CA'tologically the most exhaustiA'ely studied animal — 
genes transmitting the colour of the eye or the appearance of the 
bristles have been found in eA'ery chromosome, it seems probable 
that the genes which determine normal structure and function of 
ocular tissues, and therefore those genes Avhich determine their 
hereditary abnormalities, are distributed over several chromo- 
somes.” Environment can have no influence in a disorder where 
different primary defects occur in the same sibships and CA-en 
hetAA'een tAAuns — IV 6 and 7. No consanguineous marriages are 
recorded in this pedigree. We must assume that ” since there 
3re families in Avhich some haA^e aniridia and others colobom'a, 
whereas there are other families in Avhich cases of coloboma occur 
fn the absence of cases of aniridia, there must be distinct hereditary 
factors at Avork in the respectiA-e families, factors whose effects are 
quantitatively different.”'* With a A'ieA\' to determining whether 
the abnormal gene (or genes) is -linked AA'ith normal hereditary 
factors, blood and ” taste-testing ” e.xaminations of several 
separate sibships A\'ere performed. 
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Case III 
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Note ; Affected cases are underlined. ■ 


Taste-Testing with Phenyl'-Thio-Urea. 
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Taste-testing with PheKYL-Thio-Urea — coniinued 


HI 10 — 
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D.^III 
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Wife — 

Taster 

Husband 

— Taster 
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— Tasters 

TV 


— Taster 



.-.jV 

45 

— Taster 



IV 

46 

— Non -Taster 



+ IV 

47 

— Non-Taster 



IV 

4S 

— Not tested 


' Affected cases. 


These findings were scrutinized by Prof. R. A. Fisher, who 
thought there was slight statistical evidence of linkage to the ABO 
group. He considered greater numbers should be investigated 
and that the matter was worth pursuing. It was realized that even 
if linkage did exist the knowledge would be of no immediate 
practical value in a disability such as this which is present from 
birth (unlike Huntingdon’s chorea where linkage with a known 
normal factor such as blood groups might enable a prediction to 
be made of those likely to develop the disease in later life’’). 
Nevertheless it would be of some theoretical value as a contribution 
to the bodv of known linkages which must be enormously extended 
before' substantial beginnings of a so-called chromosome map 
cotild be assembled for humans. At present a relatively complete 
map is a remote possibility, man being such a slow breeder and 
not available for controlled genetic experiments like the fruit fly 
Drosophvla from the intensive study of which so many facts have 
been learnt. 


Embryology 

No foetal eye affected with aniridia became available for study. 
It is obvious the disability is germinal : environment is not a factor 
of any importance, nor is it .the result of any transplacental 
infection such as the foetal maldevelopments associated with 
maternal German measles-’. Many theories have been advanced 
to explain the mechanism of its production and no general agree- 
ment has been reached amongst investigators. Foetal eyes affected 
with aniridia are rarely examined. 

The presence of an anterior polar, cataract suggested to Treacher 
Collins’* that the defect was due to an abnormal and prolonged 
adhesion of the lens to the cornea (an analogous opacity is seen 
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after a perforated corneal ulcer). This would make it impossible 
for the iris to insinuate itself between these two structures. An 
anterior capsular cataract does occur in this pedigree, c.g., Ill 9, 
but it is not generally present — in fact in the youngest members 
the lenses and capsules are quite clear. One would also expect 
such an adhesion to be accompanied bv an opacity in the 
substantia propria of the cornea, but such an opacity Js not found 
in this series. 

The mesodermal theor)- in Ida Mann’s words suggests “ the 
growth of the mesodermal iris is primarily abnormal and inhibits 
the normal forward growth of the ectoderm.” Evidence has been 
adduced that colobomata of the iris are caused by the ‘‘ abnormally 
long persistence of one, several or all the vessels which normally 
connect the circulus arteriosus iridis major with the terminal 
branches of the hyaloid vessel around the edge of the optic cup.”-^ 
If all the vessels persist the growth of the iris would be impeded all 
the way round and the condition of aniridia result. The meso- 
dermal iris which normally appears first would not perform the 
function of a scaffold along which the ectodermal elements could 
grow. Some support is lent to the mesodermal theory of genesis 
by cases IV 45, IV 44, IV 23; these have defects in the iris stroma 
only, with intact pigment layers beneath, suggesting at least that 
the defect is not due to ectodermal maldevefopment. These cases 
also have a marked proliferation of the pigmentary layers at the 
defective parts of the pupillary region, as though vigorous 
ectodermal tissue had attempted to close the mesodermal defect. 

The ectodermal theory postulated that the rim of the optic cup 
which subsequently forms the neural layers of the iris does not 
grow forward at the proper time, that is at the 70-S0 mm. stage^"*. 
This theory would be more in line with the ” organizer ” hypo- 
thesis, whereby the optic cup is believed to have a “ governing ” 
function calling forth the lens^^. Evidence in its support is found 
in the ectodermal defects which accompany aniridia — absent fovea 
centralis, nystagmus, and anomalies of lens and retina. Nystagmus 
was found in 3 cases, choroido-retina! degeneration in 3 and (ex- 
cept for one case of nystagmus) all belonged to a sibship in which 
hereditary myopia was present — IV 2-13. In one case of nystagmus 
(III 9) a brisk foveal reflex could be seen on the R. side only, 
IV 13, a normal case in the same sibship had extensive peripheral 
pigmentation of the fundus in both eyes. The frequent incidence 
of ectopia lentis in this series may lend support to the ectodermal 
hypothesis, as this condition is thought to be due to a primary 
defect of the zonule, which results in a displacement of the lens 
when the ciliary ring opens out — the zonule being developed from 
tertiary vitreous and therefore an ectodermal structure^*. 
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Pathology- 

No iirst-li.'ind facts can be given of liic Iiisioiogy of the 
condition, as no eve in tin's family has Iiecomc available for 
patliological examination. HI 1-J Iiad the L. eye enucleated sevea 
years ago, but no histological examination was made. The eye 
had been blind for many years and very red and painful for 5 
months. Reports are not numerous in the literature, but ail agree 
that a few tags at least of iris are found in every case of (clinically) 
complete aniridia’". Treacher Collins-* says “ .Microscopical 
examination of these cases seems to show that they are really 
predisposed to glaucoma, for not only do we find that the ciliary 
body terminates in a rudimentary iris, which if pushed forwards is 
quite sufficient to block the whole of the posterior surface of the 
ligamentum pectinatum, but that between this rudimentary iris and 
.the lig. pect. there are abnormal adhesions.” 

Corneal opacities are stated to occur, but they were not seen in 
this series. Lenticular opacities were common but of no single 
type and supported no particular embrvological theory. Opacities 
become more widespread and severe as affected patients grow older 
and ultimatelv cause incapacitating visual defects. It may be 
noted that generalized opacity of the lens occurs most early in Uvo 
cases -where they were dislocated, IV 3 and IV 6. Presumably 
the liability to cataract formation is due to impaired nutrition of 
the lens. The iris normally has some share in the interchange of 
fluids in the eye and its absence may be assumed to have a 
deleterious effect. If the ciliary processes are small or absent as 
they are sometimes said to be-’ this would further interfere with 
the fluid interchange. Possibly the absence of the constant 
contraction and dilatation of the iris may remove a normal stimulus 
and be responsible for a more sluggish circulation in the ciliary 
body, which would prevent a vigorous interchange of intra-ocular 
fluid. 

The development of a generalized opacity may be accompanied 
by a swelling of the lens, with pressure on the iridial angle and 
the onset of secondar)’^ glaucoma — III IG. "Why the presence of 
an ectopic lens greatly increases the tendency to glaucoma is not 
altogether clear. This complication does not appear to be especially 
common in families with congenital ectopia lentis without aniridia. 
It may be that the elongated fibres of the suspensory ligament 
permit very minute movements of the lens to take place, move- 
ments which' are not always clinically visible, and these may set 
up a chronic irritation leading to glaucoma. 

Some writers have found histological evidence of an absent 
fovea centralis*’, which is assumed to be the cause of the partial 
amblyopia and nystagmus frequently encountered in aniridia. 
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colobomatous eyes, but they do occur ; c.g., de Beck^^ records 
development of bilateral cataracts in a man aged 30 years, so 
disabling as to require extraction. 

S has a partial aniridia in the R. e 3 'e and a large coloboma 
of the iris of the L. eve directed downwards and slightly inwards. 
Such a case has been described bv Waardenburg^'. In this child 
'the lower margin of the lens could be clearly seen in the red reflex, 
even though there is no displacement of the lens — presumably be- 
cause in a child of this age the lens is relatively small, whereas later 
on when the lens grows larger, the edge is obscured by the sciero- 
corneal junction. (The lens margin can be seen all the way round 
in case V 3, aged 2 years.) 

B. Cases with simple antdiria. (Ten cases.) 

The two predominant sj'mptoms are photophobia and poor 
vision. Photophobia is a source of greater discomfort in the 
younger patients. V 3 and V 8 are obviously very uncomfortable 
in ordinary light. IV 12 wears tinted glasses onlj’^ in very bright 
light. I V 26 served in the Middle East for 3 j-ears without any special 
discomfort. The ophthalmoscope light caused lacrymation to 
IV 16 but normalh' she was quite comfortable. The older members 
of this group appeared to suffer no discomfort except III 2 who 
habitually wore tinted glasses. He, however, had had a bilateral 
lens extraction. ' Hamilton^® suggested that lack of photo- 
phobia was due to abnormal insensitivit}' of the retinal elements. It 
. maj- be, as this family shows that the retina is sensitive at first and 
gradually becomes more accustomed to excessive light as the patient 
grows older. Significant also is the fact that the lenses of aniridic 
patients develop scattered opacities as the patients grow older. 

In none of these cases does vision reach normal standards. The 
following table gives the salient features of these ten cases. 

From this it appears that vision deteriorates as the patient grows 
older. Case V 3 had transparent lenses but was too young for 
determination of vision. Case IV 12, aged 14, had 1 dioptre of 
myopic astigmatism, but correction of this did not improve visual 
acuity. IV 20 had an error of +2-50 sph. each eye, but this 
correction did not improve vision. IV 12 had clear lenses, and 
IV 20 a small localized opacitj' in L. which probably did not 
interfere with vision, A^et both had mediocre vision. As the ages 
progressed the lenticular opacities increased, with exception of 
IV' 58. who had slight dusty opacities onh* in the centre of each 
anterior capsule. Ill 2 was aphakic, both lenses having been 
removed when he was 34 for mature cataract. Ill 16 had a 
completeh’ opaque lens in her R. eye. and a slightiv less opacity 
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iris diapliragni would cause a poor irnacff and tliis lack of precision 
may deprive the macular area of effectivi* stimulation in the early 
months of life when norma! differentiation takes place. 

Only in one case, 111 Ui, was the presence of raised tension 
noted. The tension of tiie R. eye was higher than in L., but the 
rise wa.s not marked. This is a small scries, of cour.se. and six of 
the cases are under -‘I'l years of age. Nevertheless the findings are 
in striking contrast to those cases of aniridia complicated by 
ectopia Icntis. 

Although serious and incapacitating opacities of the lens in this 
small series have not developed until at any rate after the third 
decade, the literature records cases where a cataract showing “ an 
e.xpansion co-equal with the cornea ” developed at 13’’, and 
another patient at 15 or IG vears had both opaque lenses broken 
up by a needle"*-. Fo.stcr= says that “ Hirschberg watched a cake 
from babyhood when the lens was clear and in place, until it was 
cataractous and shrunken and luxated at age of 10.” 

Glaucoma is generally accepted as a complication of aniridia. 
Foster-'*, reviewing the European and American literature at the 
end of the last century, found it present in 12 out of 164 cases. 
Julia BelH^, however, says ” it would appear that there is no 
marked liability to glaucoma in the aniridic patient.” Treacher 
Collins"*"*- ■*^ repeatedly spoke of the greater predisposition of 
aniridic eyes to glaucoma, basing his opinion on histological 
evidence. Frost records a case in which one drop of homatropine 
precipitated an acute glaucoma (quoted in 38). In this family 
those with uncomplicated aniridia mostly have a hypermetropic 
error. From a survey of the literature this appears to be a common 
type of error*®- "*"*. This fact may account for the convergent squint 
present in V 8, and frequently noted by other observers in aniridia. 
De Beck®^, examining a lens after extraction from an aniridic 
patient, noted that its nucleus was excessively broad and thin. 
Patients suffering from traumatic aniridia are said to suffer from 
no defect of accommodative power"*’, but in this series it was noted 
that 15*^ 58 with an error of -rG OO D. though onlv thirtv vears old. 
saw more satisfactorily with a second more powerful pair of glasses 
for close work, as did IV 47. I\' 12 belongs to a sibship affected 
with myopia. This defect is not uncommon in aniridia families. 
Blair and Potter"*’ have recorded two aniridic children of a colobo- 
matous father, each child with high myopia and astigmatism. 
Foster® records it as a common accompaniment of aniridia. 

C. Cases "with .a.\"iridia and ectopia lentis. (12 cases.) 

In this family twelve patients have the additional primary 
complication of ectopic lenses as well as aniridia. The principal 
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features are briefly surrimarized in Table E. , As in aniridia alone, , 
photophobia is troublesome earl}'^ ■ in life. It is, for example, 
marked in IV 37 and her two brothers, IV. 26 anti IV, 24, but in 
older patients the symptom is not complained of. Whether this 
is due to an acquired insensitivit)'- of the retinal elements or to the- ^ 
development of corneal opacities is not easily decided. In general , 
visual acuity is poorer than in uncomplicated aniridia, especially 
in such cases as IV 15, IV 19, IV 24, where the lower edge of the 
lens traverses the central portion of the large pupil and further 
interferes with the refractive system of the eye. 

In each case the patient preferred, where he had the choice, to 
look through the phakic part of the eye, except III 7 who was 
helped by a +11-00 D. sphere correction in R. e}'^e, even, though 
the lens was not dislocated upwards as far as the centre of the 
cornea. The first three cases have a mixed astigmatism, myopia 
and hypermetropia “ with the rule.” IV 24 and IV 26 were 
slightly helped by the appropriate correction. IV 3, IV 6, arid - 
IV 7 were not refracted but had gross signs of m)'opia in the 
fundus, with marked evidence of retino-choroidal degeneration. 

In this sibship myopia was inherited .from an affected aniridic 
father. III 2. "IV' 16 had a moderate hypermetropia; correction 
did not improve her distant vision, but was a considerable help , 
with near vision. Ill 10 had a hypermetropic astigmatism; 
correction improved his visidn slightly. 

Cases V^ 24, 26, 27 and III 10 were examined withlhe slit-lamp. 
Cases IV 24 and 26 and III 10 showed the elongated fibres of the 
suspensory ligament below, placed regularly with no gaps and 
with a sturd)' vitreous behind. IV^ 27 showed irregular fibres with 
a gap in the vertical meridian and a grossly degenerate vitreous 
behind. In IV 15 the suspensory ligament could be clearly seen 
with a loupe. The mixed astigmatism noted in cases IV 24, 26 ■ 
and 27 could be explained by the weaker pull of the suspensory 
ligament below compared with the fibres laterally. None of these . 
cases showed a highly myopic retracted spherical lens correctable 
with a - 1400 D. sphere, indicating complete absence of traction 
by the suspensory ligament"’*. 

Only in the two youngest w^ere the lenses quite clear. Opacities 
developed in the second decade, but t\iere was no regular gradation 
of density as the patients grew older. Dense cataracts were, present 
in IV^ 3 and 7, w-hereas III 10, Avho is much older, had milky 
opacities present in both nuclei and a suggestion of lamination in 
the rest of the lens. On making a fundus examinatiori one was 
conscious of a slight distortion in some cases, probably due to 
tilting of the lens. In no case was a coloboma of the lens observed. 
Tremulous lenses w'ere obserA^ed in cases IV 24 and IV 3. Rayner 



Consideration of Aniridia,’ with a Pedigree 663 


IKiS Visual acuity Tension Refractive Lens 
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Batteir'^ has recorded a case of bilateral aniridia and ectopia lentis : 
the R. lens was opaque and the L. partially so at 21 years old. 
The patient had never seen with the R. eye, but saw with the L. 
till she was 13 years old. Glauconia had already developed. 

The most striking difference on comparing these 12 patients 
with the ten having primary uncomplicated aniridia is in the 
incidence of glaucoma. Seven patients with ectopic lenses have 
glaucoma, whereas onl}’ one of the aniridia patients has slightlv 
raised tension and she is the oldest of the group. Here IV 27, aged 
7 has bilateral glaucoma, with .an atrophic cupped disc observed, 
though in some eyes it was difficult to see the disc clearly or at all. 
Presumabl}' the development of glaucoma is encouraged by the 
presence of ectopic lenses, but it is not clear why this should be so. 
Families showing ectopia lentis alone as a hereditary abnormality 
do not normally have a very high incidence of glaucoma. It will 
be observed that in five of the seven cases of glaucoma here 
there is no clinical evidence of any iris ti.ssue present, and this, 
t with possibly the particular^ formation of the iridial angle, may 
be a contributory cause of the raised tension. 

Miscellaneous findings 

The ocular defect is not accompanied by any skeletal abnor- 
malit}', as, for instance, arachnodactyly, which is sometimes 
associated with congenital ectopia lentis. There are, however, some 
miscellaneous defects in the family which may be noted here. IV 7 
is excessivelv fat, with 'a lazy good-humoured temperament 
suggestive of a pituitary dysfunction. X-ray examination of the 
skull revealed “ a sella of physiologically small type.” His twin 
brother, IV 8, is normal in ail respects. Whilst hypermetropia is 
the predominating refractive error in this family, one sibship is 
found in which mvopia is inherited from an affected father. 

III2 

M ' ■ 

2 3 4 3 6 7 S 9 10 11 ■ 12 13 

□ □ 'O O 0 □ □ □ □ □ # O 

M M M Aid) - Af AI 

M = Myopia ' 

III 2, I\' 3, I\' 6 and lA’ 7 are all certified blind. lA 10 has 
myopia in R. eve onlv. lA^ 2 has a small myopia and astigmatic 
error (with aniridial. lA' 13 has about 3 dioptres of myopia in 
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cacii eve. Stephenson'® records myopia of 0 00 D. in two members 
of an aniridia family, but in general hypermetropia appears to be 
more common. Blue sclerotics are found in one sibship — IV 24, 
1\’ 20 and IV 27. In’ I\’ 24 the sclerotics are duck-egg colour, but 
a deeper shade of blue is present in cases I\’ 20 and I\’ 27. In all 
three cases the anomaly is associated with aniridia, ectopia lentis 
and secondary glaucoma. Blue .sclerotics are recorded in an 
aniridic family by Mohr-®. 

Mental defect associated with aniridia is reported by \'^elhagen-'. 
L. Polte^-, Stephenson'®. No cases of subnormal intelligence were 
encountered in this family, either amongst normal or affected 
members. A particularly robust sense of humour is noteworthy 
in many members. 

Nystagmus is reputed to be 'a common finding in cases of 
aniridia'-' Here it was met with three times only — in cases 
'I\' 3 and I\’ 7 and 111 9. Cases 1\' 3 and I\' 7 are both certified 
blind, as stated aboye in connection with myopia. Case HI 9 has 
a vertical nystagmus, the oscillations being so fine that they are 
discerned only on ophthalmoscopic examination. In the R. eye, 
which has C IS vision, a brisk foveal reflex can be obseir-ed. 
A'ertical nystagmus was observed by J. B. Lewis''® in one case of 
an aniridic family. 

I\' 24. has corneae rneasuring 9 mm. in diameter transversely, 
with slight ptosis and defective dental enamel. H. Page®® 

I mentions micro-cornea and microphthalmos in an aniridic family, 
as does -A. H. Benson®'', whilst Hamilton®® and Stephenson'® 
record defective dental enamel. 

Two sibships were examined for colour vision and found to be 
normal. .A curious inability correctly to pronounce the sibilant 
“ S ” was noted in the one sibship. The phrase “ seen inside ” 
becomes “ shleen inshlide." 

II 

2 

L L ' L L L 

III 13 H 15 16 17 IS 19 20 21 22 23 21 25 


L = Lisping 

None of the children of affected members has this lisp, nor 
from enquiries made does it appear to have been present in the 
case of II 2 or his wife. The mouths were not examined for any 
abnormal attachments of the tongue. 



666 


P. H. Beattie • ' , 

Treatment 

(a) Cases with colobomata and/or hypoplasia require' no 

treatment. ' 

(b) In cases with aniridia the photophobia, in this family at 
least, appears to be adequatel)’^ relieved by dark glasses. McKie 
Reid^^ has recorded a case where an adult with aniridia was 
relieved of his discomfort in bright light by wearing contact lenses 
with an artificial iris and a central pupil of normal size. His 
vision was improved to 6/9 by this treatment and troublesome 
photophobia abolished. This method may be applicable to adults, 
but in this series' it is the children who complain mostly of dis- 
comfort. Alger"*® suggests tattooing of the cornea as being effective 
in cutting out peripheral light rays- thus abolishing photophobia 
and maintaining an effective stimulus of the macula, which may 
be necessary for its normal development. He records a marked 
improvement in a young girl whom he treated in this way. This 
method might be satisfactory in young children if a satisfactory 
technique of tattooing were emplo)'ed. 

For the glaucoma which develops in aniridia trephining may be 
tried, but there is little reason to suppose it is effective in reducing 
tension. Wiener and Alvis^® bluntly say pperative treatment is 
hopeless. In this, series IV 12' had a prophylactic trephine at 
seven years of age (she is now aged 14 years), but no filtration 
bleb is visible. She has retained a normal tension, but so have 
other untreated cases. HudsonF records the case of a baby aged i 
7 weeks with aniridia and bilateral acute glaucoma, which was 
relieved by a paracentesis and subsequent trephine operations. 
Satisfactory intra-ocular pressure was established, but there is no 
record of the case being followed up. HI 14, the only one in the 
uncomplicated aniridia cases with raised tension,^ has bilateral 
cataracts : it may be the development , of cataract has been accom- 
panied by some swelling of the lens which has helped to block. the 
iridial angle with rudimentary iris tags. 

Eyes with aniridia have an undoubted predisposition to early 
lens changes, as this series abundantly shows. If the opacities 
proceed to cause serious impairment of vision, ordinary extraction 
of the mature lens does not appear to be accompanied by serious 
technical difficulty or risk. Ill 2 had a mature lens removed from 
each eye without any complication and went back later for 
capsulotomy. There is no report in the literature of a series of 
extractions in aniridia. De Beck^® gives an account of extraction 
of lenses in two brothers, one with aniridia and the other with 
bilateral colobomata. Vitreous was lost and cyclitis occurred in 
each eye, biit ultimate vision was good in one eye in each patient 
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— in_ each rase tiie eye in which cataract had developed more 
recentl}', which led De Beck to suppose that undue delay in 
operating- on an aniridic cataract might make the prognosis poorer. 
Foster-'^ wrote that “ a number of operators have testified that- a 
greater degree of cveiitis or other destructive inflammation attends 
their removal than is usuallv the case.” This may possibly be due 
to the aniridia eye being relatively less vascular in the anterior 
segment, having no iris framework for vessels, and in consequence, 
le.ss able .to ab.sorb foreign protein from the lens and overcome 
any slight infectipn. The risk of complications should not deter 
an operator from attempting to remove an opaque lens. The 
patient has nothing to lose. Possibly an intracapsular extraction 
would be less likely to be attended by subsequent inflammation as 
there would then be no irritating lens protein left in the anterior 
chamber. Treacher Collins'^ records an extraction where the 
patient regained vision 6;24 with -fit) D.,and J.4 with -r20 D. 
In younger patients the cataract may be broken up by a needle 
and will sometimes rapidly absorb-*-, but a rise of tension may 
occur necessitating repeated paracentesis^^. 

(c) Aniridia with ectopia lenlis . — As in uncomplicated aniridia, 
photophobia may be relieved bv dark glasses. Tattooing the 
peripheral areas of the cornea would obscure the lens and make 
estimation of its later condition difficult. In this series an attempt 
was made to improve vision by correcting the refractive error. 
.Where possible to make an accurate estimation, refraction through 
the lens was found to be a mixed astigmatism, due presumably to 
the unequal pull of the zonule fibres. Correction in a few instances. 
e.g., Ill 10 and lY 24, made a little improvement. In no case was 
the lens found to be highly myopic, which would be expected if 
the suspensory ligament were defective in its whole circumference, 
a condition sometimes found in familial ectopia lends and 
congenital microphakia. In one case only, III 7, was it possible 
to Improve vision by an aphakic correction, and this in spite of 
the fact that the lens came well down in the pupil. 

It- is difficult to escape the conclusion that it is the ectopia lends 
in combination with aniridia'- which is responsible for the high 
percentage of glaucoma in this series. To prevent the development 
. of glaucoma by an early attack upon the lens would therefore 
appear to be the rnost rational procedure. Development of opacities 
in the lens are not necessar}' to produce glaucoma. The presence of . 
an atrophic and cupped disc on R. side and raised -tension on L. in 
case IV 27 at the age of seven years suggests that treatment at the 
earliest possible age is indicated. As removal of the lens would 
be a very hazardous procedure, almost certain to be accompanied 
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b}" vitreous loss. on account of the difficulty of getting behind an 
upwardl}'- dislocated lens, the first measure should be a needling 
of the lens in the hope of rapid absorption. If this were successful 
the eye would then be in the position of aniridia only with its more 
favourable prognosis, and the- awkward optical disabilities caused 
by a dual refractive systern would be removed. It would be~ 
possible to make a simple aphakic correction without the inter- 
vention of the lower border of the lens. If raised tension should 
develop after absorption of the lens, a trephine could be tried. 

. ' ' ■ ' i ' 

Case Histories of Aniridia Family ' 

I 2. This man’s eyes are known to have been abnormal. 

II 1. According to his eldest son, this man’s eyes were affected with the 
family complaint, but he was able to work as an agricultural labourer till well 
over 70. When very old he could see to fell trees and, in fact, was never obliged 
to retire because of poor sight. 

II 2. J. W. This man’s vision began to deteriorate when he was about 58 years 
old. He had looked after a pumping station in the Fen country satisfactorily, ' 
but during the last 20 years of his life his vision was very defective. 

III 1. Deceased. Had normal eyes. 

Ill 2. W. G. W., aged 57 years. This man’s vision was never very good. It 
began to deteriorate seriously about 30 years ago. In 1922 he was admitted to 
the Royal Eye Hospital for a R. extraction and needling, and the L. eye was 
operated on in the following year. The lenses were opaque but there is no 
reference to ectopia lentis. . _ 

There is no clinical evidence of the iris. Both eyes are aphakic : some posterior 
capsule is visible in both eyes. Tension — normal both eyes. Refraction — 
+8‘00 D. sph •4-2'00 D cyl. at 180 deg. Both fundi show myopic crescents and 
some central retinal degeneration. L. eye has a marked divergent squint. 
Vision — hand movements only. Prefers to wear slightly, tinted glasses. 

Ill 3. Normal eyes and vision. , 

III 4. Ill 5. Both males which died in infancy. Their eyes were normal. 

Ill 6. Mr. S. W., aged 50 years. This man was in the 1914-1918 war. He 
now works in a brickyard and rides a bicycle to his work. . Does not wear 
glasses. He gets very slight photophobia.^ in bright light. 

R. eye : — Complete clinical aniridia present. Tension normal. Slight central 
anterior lens opacity present and a wedge-shaped opacity which appears to involve 
whole thickness of lens at 5 o’clock. Vision— 5/60. '' 

L. eye : — Very narrow strip of iris present on nasal side. Tension normal. 
Milky nuclear opacity of lens present and a ^edge-shaped opacity at 5 o’clock, 
as in other eye. Vision 6/60. ' , 

Patient himself thinks his vision has not declined in recent years, but Mis 
brothers are quite sure it has. No abnormality seen in fundi, but fovea! ' reflexes 
could not be seen on account of lenticular mjacities. ' 

III 7. Mrs. F. M. This woman is a housewife. She has brought up. four 
children and stHl manages to do house work. 

R. eye : — Complete clinical aniridia present, with upward dislocation of lens. 
Slight opacities present throughout lens. Fundus seen through aphakic area 
appears normal. Tension — normal. Can read J.IO. Distant vision is 1/60, but 
•with a +1100 D. sphere vision improves to 6/60. 

L. eye ^' — Marked .divergent squint present. Complete clinical aniridia, with 
upward dislocation of lens. Moderately dense opacities present throughout lens. 
Fundus not seen through aphakic area on account of vitreous haze. Vision 
hand movements only. Tension — normal. 

Ill 8. Female baby which died in infancy: normal vision. 
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III 9. Airs. H. \V., aped 46 years. This woman, unlike her brothers and 
sisters, has worn plasses for many years. A ver^’ fine vertical nystagmus is present 
in both eyes. 

R. eye : — .■\ narrow fringe of blue iris is present round the whole circumference, 
with a gap between 4 and 6 o’clock. The iris has a dark pigmented fringe, 
which looks like proliferation of the ectodermal layers. A small central anterior 
polar cataract is present with a circle of less dense opacities on the anterior 
capsule, paracentral in position. Vision 6/ IS: wears about 4-3 00 D. spheres. 
Macular area seen on this side, with brisk foveal refle-v. 

L. eye : — .A narrow fringe of iris, blue in colour, is present, except for a gap 
between 3 and 5 o’clock. A central anterior polar cataract present, with a para- 
central ring of capsular opacities. Fundus normal, except that foveal reflex 
could not be observed. Vision 6/60. 

Ill 10. Mr. S. W., aged 44 years. This man is not troubled in bright light. 
Beyond 5 or 6 yards away he cannot recognize anybody. Is an agricultural 
labourer. 

R. eye : — Verj’ narrow fringe of iris present on nasal side. Lens is dislocated 
upwards and slightly outwards. With slit-lamp regularly disposed fibres of the 
. suspensory ligament could be clearly seen in the aphakic part of the eye. The 
lens showed a central nuclear milky opaciw, with opacities surrounding this 
showing a tendency to lamination. Slight tremulousness of lens seen with slit- 
lamp. Tension-fnormal. Vision R. 6'60, improved to 6/36 with + 1'50 D. cyl. 
at 170.'. 

L. eye : — -Condition of iris and lens as described in R. eye. Lens slightly 
tremulous when viewed with slit-lamp. Tension — normal. Vision 6/24; with 
-fO-75 D. sph. 4- 1‘0 D. cyl. 90° vision improves to 6/lS-f-. 

Ill II. Female child which died in infancy. Eyes normal. 

Ill 12. Mrs. P. M., aged 40 years. Slight hypermetropic error (-“-l-OO D. 
sphere), otherwise eyes are normal. 

Ill 13. Mr. W. W., deceased. Eyes were normal. 

Ill 14. Mr. E. W., aged 64. This man’s vision has always been poor, but 
10 or 11 years ago it became too bad for worlang. Prior to that he could work 
in th? stockyard if cattle were brought to him, but he could not work in the fields. 

R. eye : — A very narrow fringe of iris is present in the upper nasal quadrant, 
e.xtending from 12 o’clock to 4 o’clock. The lens is ectopic, displaced directly 
upwards. Lens is opaque throughout, but less so in the upper nasal and upper 
temporal periphery. Lens is tremulous. A good red reflex is visible in aphakic 
part of eye, but no view of retina could be obtained as vitreous is hazy. 
Suspensory ligament could not be seen below. Tension- — r -r. Vision — 
perception of light. 

L. eye : — This was enucleated seven years ago following fiv? of pain and redness 
in the ej-e. It had been blind for many years. Unfortunately, a pathological 
examination of the eye was not made. 

Ill 15. Mrs. AI. A. G. Normal eyes and normal -vision. 

Ill 16. Airs. E. T. Patient is a housewife who brought up five children. 
She saw fairly well until about seven years ago, when her -v-ision began to fail. 
Earlier in life she was tried with glasses, but these did not help her. 

R. eye : — Partial aniridia present. A narrow band of blue iris extends from 
9 o’clock to 5.30 o’clock, with a deeply pigmented inner fringe. The lens is 
uniformly opaque, having a mother-o’-pearl appearance. There is good projection 
of light in the eye. Tension — slightly raised. 

L. eye : — Divergent squint present. Has never been able to see much with 
' this eye. Partial aniridia present ; the iris is slightly broader than on R. side, 
being completelj- absent beDveen 6 o’clock and 3 o’clock. Paracentral opacities 
are present posteriorly in the lower temporal and nasal quadrants of the lens. 
Slight hazy opacity is present throughout the lens. The fundus can be faintly 
seen through the lens and anpears normal. The appearance is that of a hyper- 
metropic eye. Tension — slightly raised. 

Ill 17. Normal ej'es. 

Ill IS. Airs. A. R., deceased. This woman had abnormal eyes, but -whether 
she had ectopia lentis is not known. She died of carcinoma at age of 54, but 
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for some years before her death vision had deteriorated very much. She' had 
a lisp. • - . ' ' ■ ' 

III 19. Mr. F. W. Normal eyes. 

Ill 20. Mr. A. W. Normal eyes. Has a lisp. 

Ill 21. Mr. Z. W. Normal eyes. 

Ill 22. Mrs. F. L. Normal eyes. Has a lisp. . 

HI 23. Mr. L. L. Normal eyes. .Has a lisp. 

III 24. Mr. H. W. Normal eyes. Has a lisp. ■ j 

- Ill 25. Mr. S. W. Normal eyes. 

IV 1. Has normal eyes. 

IV 2. Mr. J. W. . Has normal eyes and gopd vision. \Vas recently discharged 
from the Army and now works as a signalman ^on the railway. • 

IV 3. Mr. W. G. W. This man was certified as blind at age of nine years. Prior 
to that he had been able to see to go to school. He is now a basket-maker. 

R. eye : — No iris visible. Lens is displaced upwards and outwards into" the 
upper temporal quadrant of the cornea. It is uniformly opaque. A good view 
.of the fundus is obtainable through aphakic area: the retina shows extensive central 
degeneration. Disc is very pale. Tension — + r Vision — no perception of 
light. . 

L. eye : — No iris visible. The lower part of the displaced lens is. present ■ 
in the upper nasal quadrant of the “pupil” and ' is . unifoimly opaque. It- is 
also tremulous. The fundus cannot be seen through the aphakic area on account 
of a very’ hazy vitreous. Tension b-h. No perception of light present. 

IV 4. Miss M. P. W. Eyes normal. Vision 6/5: 6/5. 

IV 5. Miss V. W., aged 24 years. Eyes normal, apart from chronic blepharo- 
conjunctivitis. 

IV 6. Mr. K. W. This man works in a blind institute as a basket-maker. 

R. eye : — Complete clinical aniridia. Lens is displaced upwards. There is a 
very circumscribed dense opacity, central in position, involving the capsular and 
subcapsular tissues. Lateral nystagmus - present. R. disc is pale and atrophic 
and the whole fundus has appearance of a very myopic eye. Tension — + . 
Vision — approximately 1/60. ; , 

L. eye : — Complete clinical aniridia. Lens is displaced upwards and slightly 
nasalwards. Slight superficial central opacities of the lens. Vitreous is hazy on 
this side", but fundus appearance suggests greater myopia than on R. side. 
Tension -b+. Vision — 1/60. Nystagmus present. 

IV 7. Mr. R. W., aged 19 years. This boy is certified ..blind. He works at 
home, working in a small timber business. He is very fat, rather lazy, but 
generally very good tempered. X-ray of the skull shows a' “sella of physio- 
logically small type.” He is just able to discern light and darkness. 

R. eye : — No iris visible. The lens is displaced upward and slightly towards 
' temporal side : it is, opaque and of pearly colour. Inferior to the lens, through 
the aphakic part of the eye, a dense mass of connective tissue strands can be seen 
in the vitreous on the temporal side. The fundus cannot be seen. Tension 
normal. 

L. eye : — No iris visible. The lens is displaced upwards, its lower border 
reaching about half way down the vertical diameter of the cornea. Diffuse 
opacities prevent ophthalmoscopic examination through the lens. The retina can 
be seen through the aphakic area : gross retino-choroidal degeneration is present 
in the central area, and the eye is obviously a very myopic one. Tension — normal. 

IV 8. C. W. This boy is a twin with IV 7, presumably a fraternal twin as there 
is little physical resemblance. Has a traumatic ptosis of L. eye, but otherwise his 
eyes are quite normal. ’ , 

IV 9. P. W. This boy has just been discharged from- the Marines. His-eyes 
and vision are normal. - 

IV 10. F. \V. No anatomical defect of eyes. L. eye is emmetropic, R. has 4 
dioptres of myopia. 

IV 11. C. W. Died at age of 5 months. Eyes were normal.’ 

IV 12. G. W. This girl works as a hospital ward maid. Wears tinted glasses 
in very bright light. Bilateral trephine operation 7 years ago, but no filtration bleb 
can be- seen. 



in 16. Mrs. E.T. 


R. eye. focal illumination. 


L. eye, red reflex. 



IV 7 'R.W.) R, eye, focal illumination. 


L. eye, red reflex 
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R. eye : — No iris visible. Lens in normal position and quite dear. Tension — 
normal. Vision — R. 6/36: small myopic and astipmatic error present, but vision 
is not improved by this correction. 

L. eye : — No iris visible. Lens in normal position and clear. Tension — normal. 
Vision — L. 6/24. No improvement with small myopic and astigmatic correction. 
Both fundi normal, but poorly pigmented. Near vision with both eyes together 
is J.4. 

IV 13. S. V., aped 13 years, ^'his girl has 3-0 dioptres of myopia. Both 
retinae show numerous small pigmented spots in the periphery. A large arterial 
loop is present on L. optic disc, exteiTding forsvards into the vitreous. 

• IV 14. D. W. Says she has slight discomfort in bright light. Ex.amination with 
ophthalmoscope causes some lacrymation. 

R. eye : — No iris visible. Lens is in normal position. Scattered opacities are 
present on anterior capsule and in anterior cortex of lens, especially peripherally. 
Fundus normal; foveal reflex seen. Small hypermetropic error present. Tension — 
normal. Vision 6/24. 

L. eye: — No iris visible. Lens clear and in nonnal position. Fundus normal: 
macular area- normal, with brisk foveal reflex. Tension — normal. Small h\’per- 
metropic error present. Vision 6/18. 

IV 15. Aped 13 years. Works on the land. Does not wear glasses. Cycles 
to his work. . ^ . 

R. eye : — No iris visible. Leris displaced upwards and slightly towards temporal 
side. Small prey opacities present in periphery of lens. View of fundus through 
the lens is distorted (r due ta some tilting of the lens). Through the. aphakic 
part the fundus appears to be normal; a good foveal reflex present. With a 
loupe the elongated fibres of the suspensory ligament can be clearly seen below 
the lens. Tension — normal. Vision — 6/24. 

L. eye : — No iris visible. Lens displaced upwards, ivith fibres of suspensory 
ligament clearly visible -with loupe. Slight diffuse opacities present in lens. Disc 
visible through both lens and aphakic part. Foveal reflex not seen on L. Vision — 
6/36. Tension — normal. With both eyes can read J.4, holding print very close 
to eyes. 

IV- 16. Mrs. E. S., aged 32 years. Says she sees well, but is a bit short- 
sighted.” Not troubled by photophobia. She sees exceptionally well at night. 
Both comeal are small ' . 

R. eye : — No iris visible. Lens displaced upwards very slightly. \'’ery slight 
central anterior opacit3- of lens, with more marked paracentral opacity. Tension — 
normal. Vision — 6/36. Reads J.I2. 

L. eye : — No iris, and lens dislocated as iri R. eye. Slight paracentral opacitj' 
in lens anteriorly. . Tension — normal. Reads J.14. Vision — 6/60. 

This woman has +3 00 dioptres hypermetropia in both eyes. Correction does 
not improve distant vision, but' helps considerably for near work. 

IV 17. I. AI., aged 28 years. Normal eyes. Vision 6/6: 6/6. 

IV IS. I. Al.^aged 19 years. Normal eyes. A'ision 6/6 :6/6. 

■ IV 19.- Mr. O. M., aged 18 years. Works as farm labourer. . Has veiy good 
physique. ■ ' ' , 

R. eye : — Slight fringe of brown iris present above, extending from 9.30-3.30 
o’clock, with a slight constriction at 1 o’clock. Lens is dislocated upward and 
slightly nasalwards, with lower edge of lens midway across the anterior chamber. 
Lens is slightly opaque throughout, -with denser opaque dots in lower periphery. 
Vitreous slightly hajy. Fundus not clearly seen, but peripheral parts appear to 
. be healthy. Tension — :++. Vision — 6/60. 

L. eye : — Slightly wider fringe of iris present, extending from 7.30-3.0 o’clock. 
Lens dislocated upwards and nasalwards. A wedge-shaped opacitj- present in 
posterior part of lens between 4-5 o’clock but lens otherwise clear. Vitreous clear. 
Tension — normal. Vision — 6/24. Reads J.6. 

IV 20. Mr. W. W;, aged 22 j-ears. This man served in the army in t’ne Middle 
East. He was not particularly troubled by photophobia. 

R. eye : — An extremely narrow fringe of blue iris is present on nasal side between 
2-5 o’clock. Lens in normal position. Fundus — normal. Tension — normal. Vision — 
6/24. Good foveal reflex seen. 
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.L. eye : — -Very narrow fringe of iris present except between 2.30-5.0 o’clock where 
there is complete absence. At 9 o’clock and at 12 o’clock there is a proliferation 
of pigmentary (posterior) layers of iris. There-is a small dense localized opacity 
on anterior capsule in lower temporal quadrant of lens. Fundus — normal. No 
foveal reflex seen. Tension— normal. Vision — 6/18. 

Both eyes have a' hypermetropic error of +2-50, but this correction does not 
improve vision. 

IV 21. Miss N. W. Normal eyes. 

IV 22. B. W. Normal eyes. / ' - ' 

IV 23. D. W. , ^ • 

R. eye : — The green stroma of iris has five -gaps in it, shaped like petals of a 
flower, revealing the pigmented deeper layers. Pupil is of normal size. Fundus — 
normal. Vision — 6/6 and J.2. 

L. eye : — There is a partial (pupillary) coloboma of iris at 4.30 o’clock. 'The 
gap in the superficial stroma is filled in with proliferated pigment layers, so that 
pupillary red reflex is quite circular. Pupil'reacts very feebly to light. Fundus — 
normal. Vision — 6/6 and J.4, 

IV 24. S. W., aged 15 years. Marked photophobia in bright light. Sclerotics 
are " duck-egg ” blue shade. Corneae are small (9 mm. horizontal diameter), some 
ptosis present and palpebral fissure small. (An attempt was made to take a 
Schiotz reading, but there was insufficient room to accommodate the base of the 
instrument between the opened lids. Dental enamel is defective. 

R. eye : — Complete clinical aniridia present. LeXs dislocated upwards. Elongated 
fibres of suspensory ligament clearly seen below with slit-lamp. Lens has diffuse 
slight I opacities, but of no special distribution. Lens slightly tremulous and 
appears to be tilted backwards above. Tension +. Mixed astigmatism .present, 
but will accept only -3'00 D. cyl. at 165 deg., with which he sees 6/24. This is the 
same as without glasses, but definition is better. Good view of fundus through 
lens and aphakic portion of eye. Fundus — normal. 

L. eye : — Aniridia complete.' Position and condition of lens as for R. eye. 
Tension + +. Mixed astigmatism present, but accepts -2'00 D. cyl. at 180°, with 
which he sees 6/36. Good view of fundus not obtained because of slight vitreous 
haze. Lens slightly tremulous. Elongated fibres of suspensory ligament clearly 
seen. 

IV 25. J. W., aged 14 years Normal, eyes. 

IV 26. S. W., aged 11 years. Marked photophobia in bright light. Blue 
sclerotics present. 

R. eye : — No iris present. Lens dislocated upwards. Lens clear but fundus' 
difficult to see because of ? tilting of lens. Disc clearly seen through aphakic 
part of eye; fundus appears normal. Tension ++. Vision — 6/36. Mixed 
astigmatism present. Sees J.I4, holding print very closely to eye. 

L. eye : — No iris present. Lens dislocated upwards as in R. eye, clear and 
slightly tilted. Aphakic portion clear, but disc difficult to see because of inter- 
vention of rim of lens. Tension ++. Vision — 6/60, but improves to 6/36 with 
-2"50 D. cyl. at 180°. A mixed astigmatism is present, but the 'H- constituent is 
not accepted. Vision is not improved on either side by correction of the aphakia. 
Sees J.14. 

IV 27. J. W., aged 7 years. Schoolgirl. ^ / 

R. eye : — Complete aniridia. Lens dislocated upwards. Lens and vitreous clear. 
An atrophic and cupped disc present, with no central vessels but all emerging 
from periphery of disc. Tension + -1-. Vision — 6/60 and J.16, held very close. 
Mixed astigmatism present. 

L. eye : — Complete aniridia. Lens clear, but dislocated upwards. L. fundus 
healthy. Tension +. Vision — 6/36 and J.16. Vision not improved by correction 
(mixed astigmatism). 

With the slit-lamp the elongated fibres of the suspensory ligament on each side 
could be seen very irregularly disposed and with a wedged shaped gap between 
5.30 and 6.30 o’clock, suggestive of colobomata. The vitreous beyond was fluid 
and degenerate. A needling of R. lens was recently performed. This was followed 
by a lowering of intra-ocular tension, except for a transient rise lasting one day. 
The lens is now in process of absorption. 
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IV 2S. \V. W., afcd 3 Jtois. Normal eyes. 

lA' 29. Norrn.al eyes. 

IV 30-43. Normal eyes. 

IV 44. Cl. \V. T.. need 40 years. Is a carman. This man has no children, 
so that hi.s irenclic potentialities .arc not known. 

R. eye : — Partial coloboma of iris present at 9 o’clock. Several areas of hv-po- 
plasia of stroma showinc deeper piemented layers in base of caps. Some 
proliferation <ff posterior pitmrented Payers present in reaiozi of coloboma. One 
lone strand of persistent pupillary membrane present. Lc.as and fundus normal. 
Vision- — 6/5. 

L. eye : — Partial coloboma at 4.30 o'clock. Pour small areas of hypoplasia of 
stroma, showinc pipmented posterior layers of iris. One small area at 5.30 o’clock 
in which all layers of iris are absent and ,a cood red re.Oe.x can be seen. Some 

I 





v. 


IV 45. Airs. M. S. Left eye by locail illnmi.ration, 

proliferation of posterior pigmented layers in region of coloboma. Lens and 
fundus — normal. Vision — 6/6. 

IV 4S. Airs. AI. S., aged 3S years. This woman’s eyes at a casual glance 
would pass for normal. 

R: eye : — Normal except for a gap in the superficial stroma and proliferation 
of deeper pigmented laj-ers at the pupillaiy margin, benveen 7-9 o’clock. Lens 
and fundus — normal. Vision — 6/5. 

L. eye : — -A small area of hypoplasia of iris stroma at 6 o’clock, showing deeper 
pigmented layers. A few strands of stroma can be seen passing over the area. 
Three other smaller such areas are present in the lotver temporal region. .At 
the pupillary margin the stroma is deficient from 4-9 o’clock, with proliferation 
of posterior pigmentaiy layer. Lens and fundus — normal. Vision — 6/12. 

IV 46. Airs. B. Normal eyes. 

IV 47. Air. J. T., aged 32 years. This man works in a sand-pit. 

R. eye : — Cornea normal. A thin fringe of iris e.xtends from 7.30 to 5 o’clock, 
with an area from 3 to 7.30 o’clock; completely without iris. The lens has a 
superficial paracentral opacitj' just below anterior capsule, and a deep opacity 
in the lower nasal quadrant. Fundi — ^normal. Tension — normal. Vision— 6/36 
with correction (4-6 00 D. sphere) improves to 6/12. 

L. eye : — Same distribution of iris as in the right eye. Deep lens opacitv- 
present in lower temporal quadrant. Fundus — normal. Tension — normal. 
Vision — 6/36, with correction (-r6-00 D. sphere) improves to 6/12. 
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There may be some impairment of accommodation present here, as he sees 
to read very much better with + 7-00 D. The extra dioptre considerably impairs 
his distant vision. 

IV 48. Mr. E. W. Normal eyes. Was a driver in the army. 

IV 49-56. Normal eyes. 

IV 57. Mr. W. R. , This man is a lorr 3 ’ driver by trade. Was passed A1 for 
army and accepted for railway work. 

R. eye : — Partial coloboma of iris down and, out, with proliferation of pigmented 
posterior layers to fill the gap. Si.x small areas of' localized hypoplasia of iris 
stroma. Lens and fundus — normal. 

L. eye : — Partial coloboma of iris down and out, with same pigmentary pro- 
liferation as on- R. side. Four areas of hypoplasia here in lower temporal 
quadrant. Lens and fundus — normal. . , 

t This man is not married and therefore his genetic potentialities are not known 

IV 58. Mrs. E. R., aged 30 years. Housewife. Sees well. Slight discomfort- 
in bright light. 

!i. eye : — Small fringe of pale blue iris present extending from 10 30 to 4 
o’clock, with notch at 1 o’clock. Lens not dislocated. A very f^int central 
capsular opacity, with several flecks of thicker opacity present in inferior quadrants. 
Tension — normal. Fundus shows some small patches of old choroiditis in upper 
temporal quadrant. The anterior capsule of -lens is flecked with numerous 
fragments of pigment, the usual legacy of an attack of iritis. 

L. eye : — Fringe of iris extending from 8 to 1.30 o'clock. A slight central 
anterior capsular opacity present. Fundus and Tension — normal. 

IV 59-75. -All normal eyes. 

Vl and V2. Normal eyes. 

V3 D. W., aged 2 years. 

R. eye : — complete aniridia. Lens is completely clear:, equator of lens can 
be seen all round. Fundus appears normal, but disc and macular area difficult 
to see on account of child’s restlessness. 

L. eye : — As on R. side. A slight central opacity is present on anterior capsule 
of lens. 

V4-7. Normal eyes. 

V8. M. S., aged 4 years. This child is troubled by photophobia in bright light. 
She has a R. convergent squint, which has been present for two yearg. 

R. eye : — Iris present, though narrower than normal iris and with a crenated 
pupillary margin, between 7.^0 p.m. and 5 o’clock. Lens is not dislocated, but. 
lower edge can be seen below. Fundus — normal. Vessels tortuous. 

L. eye .-—Large coloboma iris between 5.30 and 7 p.m. Lens in normal position 
and lower edge visible. 

Precise vision not determined; each eye has a refractive .error of 4-3’50 D. sph. 
and +100 D. cyl. at 90^ 

V9-V20. Normal eyes. 

I am very much itidcbted to .Mr. Esmond Kecordon for intro- 
ducin.s: me to this family and for his generous encouragement and 
advice. Dr. R. R. Race very kindly did the blood e.xaminationsi 

■/ 
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INDUCTION OF AN EXPERIMENTAL TUMOUR 
OF THE LENS* 

BY 

Ida Mann 

LONDON 

It is a curious fact, hitherto ignored by pathologists, that neo- 
plasms of the lens are unknown to ophthalmologists. It is often 
stated by students of cancer that any tissue or organ capable of 
cell'division may be the site of a malignant'neoplasm, j^et the lens, 
as far as we know, in spite of the fact that mitoses occur in the 
subcapsular epithelium throughout life, never produces a cancer. 
This immunity may theoretically be due to various causes. It 
might be that the cells of the lens vesicle are inherently from the 
beginning resistant to malignant change. This rvould be strange 
since, if it were true, the lens would stand practically in a. class by 
itself. It might also be that the presence of the capsule inhibits 
new growths of the lens, either by the tension it exerts or by .its 
properties of a semipermeable membrane, preventing access of the 
required stimulus to the lens cells. That this is not the case is 
obvious, since lenses with ruptured capsules never, become 
malignant. A third possibilitj'^ is that the lens owes its immunity 

* Paper read before the Ophthalmological Society of the United Kingdom, 
Glasgow, March 27, 1947. 
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to its lack of blood supply. 'I'bis presupposes the possibility of a 
blood borne cause of cancer. It would therefore .seem of intere.st 
both ophthalmoloijicaily and pathologically to discover whether 
the cells of the subcapsular epithelium (the only ones capable of 
dividing after birth) could be induced experimentally to undergo 
malignant change. 

Pathological techniques for the induction of experimental cancer 
include the use of chemical carcinogcnetic agents and the 
investigation of inbred strains of animals. By a combination of 
these methods applied to the lens it can be shown that, when treated 
with a chemical carcinogen and provided with a blood supply the 
subcapsular epithelium will produce an epithelioma of extreme 
malignancy. There is, therefore, no inherent intracellular 
immunity of the lens to cancer and it is likely that its e.scape is due 
to its avascularity. The cheniical agent chosen for the e.xperiments 
was methylcholanthrene. This is known to induce tumours in 
many species of mammals (including rabbits and mice) when a 
minute quantity of it is placed in or in contact with the organ 
under investigation. Some strains, even of the same species of 
animal, are more resistant than others to this agent and in all 
species there is a latent interval of weeks, months or years (accord- 
ing to average length of life) before the tumours appear. 

The first experiments were done on rabbits. A droplet of 0-4 
per cent, solution of methylcholanthrene in liquid paraffin was 
injected with a fine needle into the lens cortex. The rpinute 
puncture of the capsule sealed completely and the lens remained 
clear, so that slit-lamp observation was possible. The oil could be 
seen Iving in globules along the needle track. It showed a purple 
fluorescence in the slit-lamp beam, owing to the presence of the 
methylcholanthrene. The eyes were observed at weekly and then 
monthly intervals for 10 months, but no change in the lens 
occurred. Transparency was maintained and the droplets did not 
change their position in the lens, though a few minute crystals 
separated out within them. The eyes remained quiet throughout. 
It is possible that the animals have not yet been observ'ed 
sufficiently long, but so far no effect has been produced by injecting 
the lens 171 -situ. 

It therefore seemed advisable to attempt to transfer the lens to a 
position where it could acquire a blood supply and there to treat 
it with the methylcholanthrene. For this purpose inbred strains 
of animals are necessary, and mice were chosen, both for their 
relative rapidity of reaction and because inbred strains showing a 
high natural cancer incidence were available. 

Homozygous strains of mice are produced from a single pair by 
brother-sister matings through many (at least 30 and preferably 
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100) generations.: When successful this inbreeding produces a 
pure strain in which all the mice resemble each' other, all react in 
the same way to the same stimuli and all can be grafted Avith tissues 
(both normal and malignant) from' each other Avithout the. 
production of , immunological reactions leading to the death of 
the graft. Many of these strains exist and one of them, the C3H , 
strain, Avas chosen as it Avas naturally prone to develop cancer and 
was knoAvn to react readily to methylcholanthrene. 

The method Avas suggested b}' the Avork of Peyton Rous and; 
Smith', Avho shoAved that Avhen embryo tissue of pure line strains 
was grafted intramuscularly in adult related mice tpgether with a 
trace of methylcholanthrene, malignant teratomas developed. 
These could be maintained indefinitely by transplantation from 
mouse to mouse of the same strain. 

The lenses Avefe dissected out from the eyes of young mice and - 
implanted Avith the carcinogen under the skin of the flank of adult 
related mice. Three cancers of subcapsular epithelfurn were 
obtained. ’ ' 


Experiments and details of technique • . 

Thirty-eight experiments Avere performed and 26 tumours 
resulted. Of these, three Avere carcinomas of the subcapsular 
epithelium and the remainder various types of sarcoma of the host 
mouse^or epitheliomas of its skin. The three lens tumours occurred 
in the subcutaneous tissue of the flank of male mice, Avhich rules 
out any possibility of derivation from mammary gland tissue of 
the host. The lenses Avere obtained from the eyes of mice of various 
ages (neAv born, tAvo days, three days, four days, seven days and 
nine days old), but tumours Avere induced ’only, Avith seven day and 
nine day old lenses. They AA'ere inserted under the skin of the flank 
of mice of the same inbred strain, together Avith methjdcholan- 
threne. In some cases the hyaline capsules Avere ruptured and the 
lenses mixed Avith a few crystals of meth)dcholanthrene. In others 
the unruptured lenses coated Avith a solution of. the carcinogen in 
oil Avere., used. In others again teased lenses Avere mixed Avith. 
methAdcholanthrene in solution in equal parts of soft and liquid - 
paraffin. The exact method employed did not appear to be 
important, tAA-o of the tumours being obtained Avith a solution- of , 
,1 mg. of methAdcholanthrene per 05 c.c. of a mixture of soft and' 
liquid paraffin, and the third tumour Avith crystals only. In all the 
successful experiments the lens capsules Avere ruptured. The 
tumours appeared be'tAA'een tAA'o and three months after 
implantation. 
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Fig. 1. 

Tangential section through the subcapsular epithelium of the mouse lens at 
the anterior pole. 



Fig. 2. 

Subcapsular epithelium and equatorial region of lens of seven day old mouse. 
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Fig 3. ■ • - 

Section through lens tumour. Nuclei showin'g mitosis and typical arrangement' 
of chromatin. 

\ 

The tumours obtained were anaplastic carcinomas .possessing 
certain characteristics of structure suggestive of their origin from 
the subcapsular epithelium (Figs. 1 and 3). They were investigated 
by stained sections, by smear preparations, by passaging them 
througli other mice of the same strain and by observing their 
belraviour in tissue culture. • " - 

The first tumour obtained (known as MS. 134) can be -taken as 
the type and described in full. . 

Protocol of experiment M8.134 ' 

The lens of a seven day old C3H mouse was mixed with a 02 
per cent, solution of methylcholanthrene in equal parts of soft and 
liquid paraffin and inoculated into the subcutaneous tissues of the 
right flank of a male C3H mouse one month old. The small 
lump resulting from the inoculation remained for three — four weeks 
and finally disappeared. A tumour appeared at the site fairly 
suddenly about two and a half months after inoculation and. grew 
rapidly, being ready for transplantation a fortnight later. The - 
mouse was killed and the tumour examined and transplanted into 
six C3H mice. It has retained its characteristics through (eight 
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passages so far and continues to grow rapidly, no failure being 
noted in any of the transplants. 

Characteristics of lens tuvwttr MS.134 . — The tumour tissue is 
grevish and translucent. The grafts grow rapidly and form large 
tumours filled with necrotic tissue and blood. Sections of the 
periphery of the tumour show large cells with voluminous or oval 
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Fig. 4. 

Smear preparation of lens tumour. The typical chromatin arrange- 
ment and the displacement of some of the nuclei to one side can be 
seen. 



Fig. 5. 

Tissue culture of lens tumour at 48 hours. Living preparation. 



^682 . ■ 'Ida Mann 

nuclei, prominent nucleoli and a reticular or punctate arrangement 
of chromatin. They resemble the normal cells seen in Fig. 1. 
Mitoses are frequent. In the young cells the nucleus is central, in 
the older cells it moves to the edge of the cell just before becoming 
pyknotic, as does the nucleus of the jiormal subcapsular epithelial 
cell before it differentiates into a lens fibre (Fig. 2). Large areas of 
necrosis and liquefaction occur in the cebtre of the tumour. 
Metastases occurring in the inguinal Ivmph nodes show the same 





Fig. 6. ■ 

Extending flat sheet of cells at edge of tissue culture of living' lens 
tumour at four days. 

structure, but with less necrosis. The tumoiir is-soft and the cells- 
can be well seen in smear preparations (Fig. 4). 

The tumour was grown in tissue culture* and Figs. 5, G arid 7 
show some results. Fig. 5 shows the explant after . 48 hours. 
Tumour cells and a few fibroblasts are. beginning to wander' out: 
By four days (Fig. 6) the tumour cells have arrangedjhemselves in 
the flat sheet typical of tissue cultures of carcinomas, as distinct 
from sarcomas, which show a scattered arrangement. If the culture 
is continued the sheet of cells tends to break away from the tumour 
explant and large and small islands of cells float free in the 
medium. Fig. 7 shows this and also demonstrates clearly the 
epithelial character of the cells. .A, high power photomicrograph 
of a portion of the sheet in Fig. 7 is seen in Fig. 8. The preparation 
is fixed and stained. Mitotic figures and completed mitoses are 

* The best medium was found to be one part of rat serum, t«o parts tyrode 
solution and one part mouse embryo extract. Sometimes a few drops of distilled 
water were added. 
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- Fig. 7. 

Five day tissue culture of lens tumour MS. 134. The e.vpiant is on the left, 
the new sheets of cells are breaking away on the right. Living preparation. 




Fig. S. 

, - Fixed and stained preparation of five day tissue culture of tumour .MS. 134. 
Note characteristic nuclei and presence of mitotic figures. 
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seen. The similarity of the cells to. those of the tumour seen in 
Figs. 3 and 4 is apparenf.. In some of the tissue cultures of the 
tumour the extending edge showed fibrillar outgrowths somewhat 
similar to those described by Kirby^ in tissue cultures of chick 
lenses. These are seen in Fig. 9. . This fixed preparation of a five 
day tissue culture' of the same tumour also demonstrates the 
attempted differentiation by-movement of the nucleus to the, side 
of the cell before pyknosis sets in. 

The other two tumours resembled MS. 134 in their structure and 
behaviour. They were slightly slower in growth arid one of them, 
although showing the same characteristic epithelial cells, also 
contained sarcomatous areas, probably derived from the host. 

The main points which show these tumours to be derived from 
the implanted'lens epithelium are their carcinoniatous character, 
their growth in tissue culture in friable sheets and the displacement 
of the nuclei and their 'degeneration in the course of attempted 
differentiation. - . 

Since these tumours are derived from the lens epithelium which 
is the anlage of the lens fibres, one might expect them to resemble 
these somewhat in chemical composition and therefore to contain 



\ Fig. 9. _ ' 

Growi^ edge of five day culture of lens tumour M8. 134 showing 

fibrillaf processes from the attempt at differentiation shown 

by the movement of the nnclt^g of the cell. Some of these 

disolaced nuclei nre pyknotic. 
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the organ specific protein n crystalHn. Although this is .by no 
nican.s the only protein in the adult lens, its universal presence has 
led to the idea that the lens, unlike all other organs, has very little 
or no species specificity. If this were true (which is doubtful) these 
lens tumours might be , expected to grow when grafted into other 
strains of mice, or even into other species of animals. Experiments 
to decide whether this was the case were therefore undertaken. The 
tumours, being known to grow well when grafted into mice of the 
same homozygous strain, were grafted into mice of other inbred 
strains, some showing a high and some a low incidence of 
spontaneous cancer. The high cancer lines, Strong 3 and R3 and 
the low, C57 black and the S strain, were used. The tumour failed 
to grow in all of these. It is not, therefore, even chemically 
common to mice as a whole. / 

The work of Greene-^ on the growth of heterologous tumours in 
the anterior chamber of the rabbit’s eye suggested that the mouse 
lens tumour might be tried in this wa}'. Two of the three lens 
tumours were planted out on to the iris of rabbits, and the course 
of events carefully watched with a slit-lamp. .A slight inflammatory 
reaction occurred around the tumour, shown b\' a gelatinous 
exudate and a few haemorrhages. The graft then shrank, became 
buried by the iris stroma and disappeared. In 10 days its site was 
only apparent as a small puckered scar-like area on an otherwise 
normal Iris. Lens tumours do not, .therefore, exhibit organ 
specificity. 

In conclusion I wish to thank the Council of the Imperial Cancer 
Research Fund for their assistance in this research. 

Summary 

The statement has been made by general pathologists that any 
tissue or organ capable of cell division may be the site of a 
malignant neoplasm. Ophthalmologists, however, agree that 
carcinoma of the lens is unknown, although mitoses occur in the 
lens epithelium throughout life. The possible reasons for this are 
discussed. Experiments showing the induction of cancer of the 
lens in mice are described, using pure line strains and chemical 
carcinogens. These demonstrate the ability of the lens epithelium 
to become malignant under certain conditions, and throw some 
light on the immunity of the organ in the bodv. 
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XANTHELASMATA AND AUTONOMIC NERVOUS 
SYSTEM. A NEW. SYNDROME* 

' BV 

A. Bakkek \ 

GROMNOBN* 

'rnK common opinion on xanthelasmata is that these small 
tumours, which are hardly elevated above the level of the skin, are 
produced by local ,clegenerative processes.' Predilection, place is 
the skin of the eye-lids. They are quite harmless; the only trouble 
they cause is a slight disfigurement of the face, which, however, 
evidently does not disturb everj-one. At least, I know ladies who 
were not aware of the fact that they were bearers of these tumours. 
Generali}' these new growths are only, mentioned casually and it 
does not often occur that patients call on an oculist expressly for 
the purpose of getting rid of them. ' 

When one’s attention is fixed on the existence of these tumours, 
one gets the impression that they occur more frequentl}' than one 
originally expected. The reason that I am giving special attention 
to the xanthelasmata is the accidental circumstance that I. had to 
treat several members of one family who were not only bearers of 
these tumours, but were also suffering from various kinds , of 
allergic diseases, such as asthma, hay fever, urncaria,, eczema and' 
migraine .(see pedigree). . ■ 

When patients with xanthelasmata are- carefully interrogated, 
they, themselves, show alrnost without any exception one or more 
types of allergv and, if they do not, other members of the family 
do. However, it is necessary to interrogate all these members 
personally, as it often occurs that for instance one sister'does not 
know that her other sister has xanthelasmata or allergic symptoms. 
The following case gives a good picture of the intimate relation 
which exists between the apparently different kinds of these 
diseases in one family. A lady with xanthelasmata gets urticaria 
after eating strawberries or after taking aspirin. In two of her 
sisters urticaria breaks out after contact with a primula obcqnica. 
Another sister has hay fever. A son of Ijer mother's brother is 
suffering from allergic asthma. 

1 have not sufficient statistic material at my disposal, thus I am 
not quite certain, but I got the iinpression that also an arcus senilis 
often occurs simultaneously with xanthelasmata at a relatively early 
age. ^ 


* Received for publication, March 25, 1947. 
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We iria 3 -'sav that tlie frequenct- of the-above mentioned allergic 
diseases is rather great, but doubtlessly not so great that it can 
give an explanation for the sirhultaneousness of xanthelasmata 
and allergic disorders. 

■ ' From the pedigree it is visible that the inheritance of the allergic 
symptoms is of a dominant character. Of the great-grandmother 
and the great-grandfather no peculiarities were available. Four 
of the seven children of these ancestors show the syndrome (the 
third child died at a relatively early age). The remaining six 
children, all still living, have xanthelasmata. Unfortunately I had 
. not' the occasion to e.xamine nor to interrogate the offspring of the 
seventh child and thus I am not certain that these individuals have 
realh- no symptoms at all. The same can be said of the five 
children in the vouhgest generation, whose parents wrote me that 
the}- are unaffected. Among the members of the third generation 
.we only find two persons with xanthelasmata. This is, however, 
not astonishing, because most of them have not yet reached the 
age at which these tumours gerierallv appear. 

It was striking to obsert'-e that many of the patients with 
xanthelasmata had a labile autonomic nervous system and this 
may perhaps supply the key to the obscure secret which envelops 
the relation between the xanthelasrnata and the allergic disorders. 
It is a well known fact that also allergic patients often show 
various kinds of dysfunction of the vegetative nervous system. - 
One of the male representatives (aged 4-5 years) in my pedigree 
possessed a whole series of these st^mptoms, such as hyperhidrosis, 
an infantile respiratory arrhythmic pulse, cold feet, blushing and 
other vasomotor disorders and spastic constipation. 

If we now ask the question whether there is anything known ot 
the influence of the sympathetic or para-sympathetic nerves on the 
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developing of xanthelasmata we must answer that little or nothing 
is known of it. These tumours are built up by large, epithelium- 
like cells with spongy protoplasni. These cells contain large 
quantities of neutral fat and cholesterol. Corresponding to the 
above described close- relation .which exists between these tumours 
and more generall}^ determined somatic disorders, it seems quite 
improbable that the aetiology of xanthelasmata must be looked for 
exclusively in local degenerative processes; Also the results of 
several investigators who noticed a hypercholesterolemia in these 
patients is not in accordance with the latter opinion. Certainly, 
not every bearer of xanthelasmata shows an increased concentration 
of cholesterol in the blood, but this does not prove that in some 
period of his life he has not had it. Furthermore we must pay 
attention to the ratio of free cholesterol and its esters with 
unsaturated fatty acids. This ratio seems to be of especially great 
importance and a disturbance of this normal ratio we?could call 
dyscholesterolemia. 

Our knowledge in questions of fat and lipoid metabolism is 
rather defective. Cholesterol in every respect is a curious substance. 
We may say that generally the animal organism is not able to 
synthesize cyclic products (acyclopoiesis), but the cholesterolsyn- 
these is an undeniable fact. Nevertheless, a large fraction of the 
required cholesterol is taken in with our food. Before the resorption 
in the intestine can take place both fats and lipoids have to undergo 
phosphorylation. The investigations of Verzar^ have shown tha't 
corticosterone katalyzes the processes of phosphorylation and here, 
perhaps, we have the connecting link between the autonomic 
nervous system and the cholesterol metabolism. Experiments of 
de Langen^ probably point to the same direction. Hypeflipaemia 
in rabbits was caused by artificially provoked anaemia. No 
hyperlipaemia developed when the spinal cord; between the third 
and fourth thoracic vertebrae was cut. 

It would be of great interest to know more about the fluctuations 
in the cholesterol concentration in the -blood of patients with 
xanthelasmata and this especially during long periods of their life. 
Likewise it would be useful to have more information on. the lipoid 
metabolism in patients with allergic diseases. But as far as 1 
-know there are no - investigations dealing with this subject. 
Theoretically we must finally take into account the possibility that' 
an increased cholesterol content of the blood has influence on the 
tonus of the sympathetic and para-sympathetic nerves and the 
result of this could be a hypersensitivity for substances such as 
albumen, pollen,^ strawberries and so on. 
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Bilaterai. Coloroma of the Optic Disc 

Summary 

Almost without exception patients with xantiielasmata suffer 
from various kinds of allergic diseases, and if they do not, at any 
rate we find allergic disorders in their relations. -Vs these benign 
tumours are probablv closely related to the cholesterol metabolism 
and the latter stands under the regulating influence of the auto- 
nomic nervous system and as finally allergic disorders have much 
to do with the sympathetic and the para-sympathetic nerves, an 
attempt is made to consider all these apparently heterogeneous 
diseases from one viewpoint, i.e., a dysfunction of the vegetative 
nen’ous system. 
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A CASE OF BILATERAL COLOBOMA OF THE' 
OPTIC DISC^ 

BY 

H. L. Hughes 

, LONDON 


Report of a Case 

The patient, Patrick N., aged 24 years, presented with the complaint 
that his right eye had turned outwards since an injury when he was 
onl}' a few months old. It had not troubled him until he contem- 
‘ plated marriage and he came to ask for a cosmetic operation. (The 
patient was demonstrated at the May, 1947, meeting of the Section 
'of Ophthalmology, Royal Society of Medicine). 

Famih’ historj' and past medical history : essentially irrelevant. 
Examination. .Vision: Right eye B.C^onl)'. Left eye 6/6. 


Under H 

— 5'0 

^ 4*5 

Not improved c lenses. 
Not improved c pinhole. 


and C. 

4-1-25 

4-1-25 . 

4-0-25 at 90° 


Received for publication, Jul 3 ' 2, 1947. 
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The right eye shows a divergent strabismus with an angle of 40°. 
The eye movements are full, but the patient cannot fix with the 
right eye. There is no nystagmus. The eyes are of normal size. 
The pupils are round, regular, equal and react to light and accommo- 
dation. The right pupil reacts more sluggishly. than the left. 

The right cornea sliows evidence of past inflammation in the form . 
of both superficial and deep vessels. .The. left cornea is clear. 

Ophthalmoscopic Examination, Figs. 1 and 2. 



Fig. 1. 


Right eye. The most striking part of the fundus picture is the 
pseudo-optic disc which appears to' be two and a half times the 
normal size. It is deeply cupped and of a dead white pallor. 

The upper half is rounded and well outlined and contains a rim 
of pink nerve tissue. The lower half is deep!}" cupped. The retinal 
level at the lower border of the disc is seen with a — I'O D. whilst 
the floor of the cup may be defined with — 18'0 D. The entire, . 
pseudo-disc is bordered by scattered pigment and on the nasal side 
is a white scleral ring. 

The vessels in the upper half of the disc emerge from the pink 
nerve tissue within the disc surface, whilst below they dip over the 
steep edge of the cup and are lost to view. 
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Left eye. The condition" is similar but not as marked. The 
-retinal level at the lower border of the disc is seen best with +0*5 D. 
and^ the floor of the -cup with —6*0 D. The vessels behave like 
those in the other eve. The intra-ocnlar tension is: — 


Right 20 mms. 
Left 22 mms. j 


Schiotz 


There is a suggestion of a crater-like hole at 2 o’clock. 

General exarnination revealed no other developmental abnormali- ' 
ties.' 


. Discussion 

■ i ■ 

The case is presented as an addition to the 50 odd cases recorded 
andTecently reviewed by Steinberg of San Francisco. 

The condition is usually unilateral when vision may be normal 
but is rhore ofte'n seriously defective. Bilateral cases have been 
.recorded, by Adler, Calhoun, Johns, and more recently by Magnus. 
In such cases one eye is usually blind whilst the vision in the other 
is nearly normal. 

The most generalh- accepted theorj' of pathogenesis is that of 
von .Ammon — “ defective closure of the optic cup in its extreme 
posterior po.sition. .Associated is an abnormal development of the 
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surrounding mesoderm (precursor of choroid and sclera) with a latei 
extension of the resulting scar tissue.” 

Johns offered as explanation a failure in development of the 
papillo-macular bundle the fibres of which would normally' occupy 
the area of the cup. Such an explanation is inconsistent with vision 
such as that of the present patient, i.e. 6/5 (left). 

The classification of such cases usually follows that given by 
'Caspar who described three groups. 

(1) Cases in which all the vessels are coming from the lower 
portion of the pseudo-disc, even those which later turn upwards. 

(2) Cases in which vessels emerge at or a little above the centre — 
their arrangement being almost normal. 

(3) Cases in which the vessels appear at the circumference of the 
disc and appear to bend sharply' around its edges. 

The present case falls into the'third group. The diagnostic 
features are ; (1) Enormous size of disc, or what corresponds to 
disc. (2) Deep cup. (3) Dead white pallor. 

The differential diagnosis must include for completeness; (1) 
Glaucomatous cupping. . (2) Cavernous optic atrophy'. 

The first is excluded by a study' of tension and fields. The latter 
occurs at a much later period. 

I am indebted to Prof. Arnold Sorsby' for the diagnosis of this 
case. 
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A CASE OF PSEUDO^GLAUCOMA 

BY 

J. A. Magnus 

YORK 

Cases showing typical glaucomatous cupping, but without increased 
intra-ocular pressure, have always aroused general interest. The 
various authors give them different names : amaurosis with excava- 
tion (v. Graefe), glaucoma without hy'pertension, primary cavernous 
optic atrophy (Schnabel), but I think Duke-Elder is right when he 
suggests that these terms should not be used. He calls these cases 
pseudo-glaucoma. 


S 
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LEFT EYE 


15 



Fig. 1. - 

^^Both fundi showed deeply cupped discs, which were slightly 

blood pressure was 160/80, and the intra-ocular jjressure 

~ 19 mm. Hg in both eyes. This pressure did not rise after 

one hour s stay in the dark-room, nor after repeated instillation of 
homatropine for one hour. 

The right field showed marked nasal step, 'reaching the fi.xation 
point, and a typical arcuate nerve fibre bundle scotoma ; the left one 
general peripheral depression. The field for red was, in both eyes, 
disproportionately smaller than the field for white.' It is of the 
atrophic type (see Fig. 1). 
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The X-nw of the sella shows calcification of the internal carotid 

artery (see Fig. 2i. . Hiffimltv of 

The question arises — is this case a glaucoma . Hefects 

the diagnosis lies in the fact that the fundi // 

appear to suggest this disease. The radiological finding ’ 

of Veat importance, because it furnishes us with - 
e.x-planation for the field defect, because the 
was always found quite normal,^ even after provocatKC test... 
calcified internal carotid pressing on eac i tempora .. 
chiasma lias caused the nasal contraction, t le nerve ^ 


ant.clinoid process 



internal carotid artery 


scotoma being most likely due to atrophic changes in the optic 

" K'S'pointed out that in giauccn,a tl.e 

colours are similar, since all conduction Lprtpnsion due 

pressure, but that in cases of glaucoma withou 3 P o-eneral 

to cavernous optic atrophy, the field for re s T 
contraction not in proportion to the ij,- 

The above case shows this disproportion ot e e - ^ r,jDDin<^ of 
It is difficult to find a reasonable explanation cuppin ot 

the, discs, unless one assumes either a direct areas of 

fibres through pressure of calcified bloo le „ij: through 
degeneration and softening within °P blood vessels, 

end-arteritis or spastic contraction of the noun cituated fust 

If these areas of degenerated nerv'e fibre issu - oroduce a 

behind the lamina cribrosa the latter will recede, and produce a 

glaucomatous cupping. . . 
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Redslob published in 1941 a number of cases of glaucoma without 
increased intra-ocular pressure, where the histological examination 
revealed typical cavernous attophy of the optic ner\'e. These cases 
showed extensive vascular changes, due to venous stasis and Redslob 
thinks that the vascular upheaval is the responsible cause for the 
formation of the cavernous atrophy and the glaucomatous cupping. 

Weekers, on the other hand, speaks of incomplete glaucoma. 
He says ; — Glaucoma originates chiefly from a change in the intra- 
ocular blood vessel system. In the case of chronic glaucoma, i.e., 
idiopathic glaucoma, the vascular alteration affects the uvea, the 
retina and the optic nerve, causing the three principal symptoms of 
glaucoma ; — increased intra-ocular pressure, narrowing of the field 
of vision, and glaucomatous . cupping of the disc. The three 
symptoms are usually, but notahvays, found simultaneously. There 
is an incomplete glaucoma : in certain cases the increased intra- 
ocular pressure may be absent. '^The incomplete glaucoma is 
observed in grown-up and aged patients, whose vascular system is 
more or less defective and the affection progresses very slowly, The 
cupping of the disc may remain isolated for a long time, but may, 
in course of time, be complicated by field defects. Occasionally 
hypertension may appear. These accompanying symptoms show 
that the lesion of the optic nerv’e must be attributed to glaucoma. 
There are a series of intermediate stages between monosymptomatic 
cupping without hypertension and complete glaucoma with ocular 
hypertension. 

Taking all the various points into consideration I feel strongly 
that the above case does not fall into the categorj’ of monosympto- 
matic glaucoma, but that the calcified internal carotid artery proves 
a vascular cause. In favour of this are the atrophic type of the 
field changes, and the perfectly normal intra-ocular pressure, in 
spite of provocative tests. 'The field and fundus changes have 
remained stationary for over one year, a fact stressed by Thiel, who 
gives these cases a good prognosis. 

Summary 

A case of pseudo-glaucoma is presented, which shows field changes, 
deep cupping of the disc, normal intra-ocular pressure, and calcifi- 
cation of the internal carotid artery. 
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A CASE OF AN ADENOMA ARISING IN A SWEAT 
GLAND OF THE UPPER EYELID"' 

BV - - 

. . " F. Clifton and W. H. Gordon 

LONDON' 

-Reports of adenomata of the sweat glands are perliaps sulEciently 
rare to justify the description of a case where features are thought 
to indicate some points in the clinical diagnosis of these tumours. 

Mrs. A.B., aged 70 years, seen recently as an Out-Patient, 
presented for examination a tumour of the left upper lid which had 
been increasing in size slowly over a period of five vears. Clinical 
details of the early appearance of the lesion are not available, but 
it is known that the provisional diagnosis of ? sebaceous adenoma 
? rodent ulcer, was made some time ,ago. The original lesion 
appears to have presented as a small crust on the skin of the lid 
near the inner canthus and’ adjacent to the margin. 

On examination, there was present a rather flattened pval tumour 
with the long axis vertical, the lower pole of which overhung the 
lid margin, shielding also part of the caruncle from view. In size 
1 cm. long and f cm. broad, the smooth growth was covered by 
somewhat stretched though otherwise normal skin, movable over 
the tumour as a whole, but attached around the slightly raised 
edges of a small para-central crusted area. On palpation, the 
growth felt firm, yet not as hard as would have been expected in 
the case of an epithelioma. There was no regional glandular 
involvement and the tumour transilluminated freely. 

Operation was performed by Mr. Eugene Wolff. A skin incision 
was made across the growth, which encapsulated in a thin fibrous 
sheath, was dissected out en masse, without difficulty. Small strips 
of redundant skin were removed from the margins of the incision 
which was closed by one silk suture. Healing was uneventful and 
rapid. The cosmetic result was very good, tlie lid appearing 
normal, save for the presence of a minute horizontal scar detectable 
on close examination. 

Reference to the literature indicates that, •" in the past, extensive 
resections of the lid have been performed, with the necessitv for 
subsequent plastic repair. 

Pathology . — The skin is stretched over a tumour resembling in 
structure a tubulo-racemose gland. From the fibrous capsule, 
which is quite definite, except where the over-lying skin is 

* Received for publication. June 4, lo-t/. 
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ulcerated, septa carr^dng well-formed vessels pass inwards to 
divide the tumour into lobules, and in turn give rise to finer strands 
supporting the branching tubules. In many places the fibres of 
this stroma are curiously swollen and ill-defined, occasionally so 
greatly that no struclure can be made out, ’and the walls of many 



Fig, 1. 


Low power view showing the fibrous capsule and the numerous cysts. ■, 

of its blood vessels are similarly affected. The stroma is ai.so 
infiltrated by lymphocytes which, here and there, form follicles. 

Whilst in general the structure is tubular, in places there is 
proliferation of the parenchymal cells as solid masses, between 
some of whose cells cell-bridges can be made out. In these, cell- 
masses are many degenerative cysts in ail stages of development; 
from minute to quite large ones. 
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Fig. 2. 

High power vie%v of a cyst of type (1). 




fig. 3 

High power view of cysts (pseudocystsj of type (3). 
tumour cells are .seen within these. 


Degenerated 
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A section of llie tumour shows spaces or “ cysts ” of the 
following three types : — 

(1) Lumina of tubules lined by columnar epithelium similar to 
that of the normal sweat gland, and having sometimes also an 
outer layer of cubical cells with oval nuclei which probably 
represent the myoepithelial cells .of the normal gland. 

(2) Lumina lined by smaller altered gland cells having denser 
nuclei. 

(3) Cvstic spaces due to breakdown of tissue cells, lined by partly 
degenerated polyhedral cells or in places merely walled by the 
stroma, and containing an albuminous coagulum and occasionally 
disintegrating parenchymal cells. 

' Summary 

A case of adenoma of a sweat gland has been described and it is 
suggested that if consideration be given to the long history, the 
presence of the crust, the mobility of the skin over the edges of 
the tumour, the translucency, and the firm consistency, perhaps 
best tested with the blunt end' of a probe for cystic spaces, a clinical 
diagnosis of this condition should be possible. 


AN UNUSUAL CASE OF SYMMETRICAL, BILATERAL, 
NON-TRAUMATIC IRIS PROLAPSE. 

BV 

M. L. Nairac 

MAURITIUS 

\ 

A Negro woman aged 22 }*ears, was transferred from the island of 
Rodriguez to the Civil Hospital, Port Louis, Mauritius, on March 29, 
1947. 

I here quote the report of the Government Medical Officer who 
first saw the case. 

“Two weeks before she was seen, on March 15, she felt a strong, 
burning pain in the right eye followed by a discharge of ‘pus.’ 
The following day the left eye became similarly affected. The pain 
was such that the patient could not open her eyes and in her own 
wqrds was blind for a few days.” 

“ When first seen the patient was suffering from intense photo- 
phobia. Both eyes were found to have a staphyloma in the upper 
quadrant, the right side greater than the left. The pupils were 
irregular and drawn up. The walls of the herniation were so thin 


• Received for publication, May 26, 1947. 
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that thej' threatened to rupture. They were transparent, however, 
and showed no signs of injur)' or inflammation,” 

” She was married 5 years ago and has three children ; no mis- 
carriages.” 

“ She was transferred to Mauritius on March 27, 1947.” 

I saw the patient on April 1, 1947, and found the following 
condition : — ■ 

Both eyes had an iris prolapse between 11 o'clock and 1 o’clock, 
through gaps which measured 6 mm. by 4 mm. in the right eye and 
6 mm. by 3 mm. in the left eye. The upper parts of the /rides 
were well prolapsed through the openings and formed bulges; in 



Fig. 1. 

the right eye 6mm,. X 4mm. X 3mm. and in the left eye 6mm. X 3mm. 
X3mm. The pupils were drawn up towards the perforation more 
so in the right eye than in the left, but the edge of either pupil was 
not involved in the prolapse. The hole in each cornea was clear- 
cut, oval, and placed just central to the cdrneo-scleral junction. 
There were no signs of inflammation not even some ciliarj- injection 
near the prolapsed part of the iris. The rest of the cornea was 
bright and clear. The iris was normal in other respects ; there 
were no posterior synechiae and its colour was normal. The anterior 
chamber below the prolapse was well-formed and the aqueous was 
clear. The fundi could be wall-seen and were normal. There was 
no cupping of the discs. 

Fig. 1 shows the condition, and although the photograph is not 
perfect it shows well the two bulges of the prolapsed irides, and the 
lack of inflammation. Kahn reaction was negative and there was 
no histor}- of trauma. There was no evidence of avitaminosis. 
Atropine was instilled and the pupils dilated ven.- well. 

N 

Treatment 

It seemed obvious that it would be too great a gap to close with 
a conjunctival flap if the prolapsed part of the iris was abscised. 
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It was therefore resolved hot to excise iris tissue but instead to 
cauterize' it with the electric cauter)? along the whole of the 
prolapsed part and along the edge of the corneal hole, and then to 
apply a thick conjunctival flap which would thus adhere more 
readily. 

On April S, 1947, the left eye was done and the operation was 
carried out as planned! 

On April 15, 1947, the flap having taken well, in the left eye, the’ 
other eye was similarly treated. But this time the iris was so thin 
that on the first impact of a not very hot cautery perforation 
occurred. We did not allow this 'to disturb the operation which was 



Fig. 2. ^ 

carried out again as planned. The result was better , than in the 
left eye. ‘ . 

Fig. 2 shows the condition after operation. This was taken on 
April 22, 1947. . . . , . 

On April 30, 1947, the patient was allowed out of hospital, and 
as far as one can tell has excellent sight and a strong conjunctival 
“ patch ” on either e}'e which should last her a long time. 

The interesting problem here is one of aetiology. The probable 
explanation is of a bilateral acute infection, Y’i'h the formation of 
corneal ulcers, which with the help of severe blepharospasm and 
probably a fair amount of rubbing perforated quickly and healed., 

1 do not think one can explain the condition in any other'way.' 

“ Trophic ” changes, avitamiposis, etc., would have shown other 
signs in the cornea and conjunctiva. These were lacking completely, 
nor was there any evidence of trauma. The curious" thing is the 
symmetry of the lesions. ' . 

I would be glad to hear of any other similar case, or of any., 
publication on the subject. 

I am indebted to Dr. M. Shun-Shin, who first saw the case arid 
brought it over Mauritius. 



CoNTKAOTl'.l) SOCKKT 


7(»3 


CONTRACTED SOCKET‘S i 
The Splint Method o£ Post-operative Control 

F. Max\vi:i-l. Lyons 

-nlKECTOR. M EMOKl AU orin HAI.MK" I.AHOUATOKY, CAIRO 


'I'liK traditional W’liecler operation, an admirable concept upon 
which juost later procedures have been based, was prirnarih’ 
intended for the obUl-:j'ah’d socket in whic.h no useful conjunctiva 
remained and where complete relining of the reconstructed cavity 
with an epidermal graft was necessary. In the majority of distorted 
and contracted sockets resulting from civil and war injuries, how-, 
ever, a considerable amount of healthy conjunctiva persists. 
Whether this should be conserved or removed as a preliminary 
to grafting has long been a subject of controversy. 

The widespread prejudice against mixing skin and mucous 
membrane on the grounds that it produces chronic irritation and 
discharge I have found to be largely unsubstantiated or, at least, 
over-stressed. On the other, hand, the sacrifice of all existing 
conjunctiva has very definite disadvantages. Total relining. at its 
best, produces a capacious socket but one which lacks resilience 
and adaptability. The normal shrinkage of the graft adherent to 
the tarsal plates inevitable results in thickening of the lids and 
entropion wliich mav be pronounced and, even in lesser degrees, 
detract from the final cosmetic effect. 

In very few contracted sockets is there insufficient conjunctiva 
remaining to cover the tarsal plates, and for many vears I have 
been convinced that this should be carefullv preserved. 

The greatest source of trouble ip any form of socket reconstruc- 
tion is post-operative shrinkage. As in all Thiersch grafting, 
about 30 per cent, shrinkage of the epidermal inlay must be 
accepted-as “ norma! ” and duly allowed for in planning the graft. 
L'niess the bed is properly prepared and freed from scar tissue, 
this shrinkage will be much greater and little or no benefit may 
result from the operation. 

In spite of all precautions and in the most favourable cases, 
post-operative contraction is seldom regular and^ although the 
resultant socket may be adequate in size, its irregular shape will 
prevent the fitting of a standard artificial eye. The ordinary stent 

*The acrylic moulds and the method of splint fixation described in this 
communication were demonstrated at the Meeting of the Egyptian Ophthalmological 
Society held in Cairo in March, 1946. 

t Received for publication. June 3, 1947. 
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or acr3iic mould with pressure bandage will not satisfactorily 
control this shrinkage and distortion. All of us must have wit- 
nessed at times the disheartening sight of rotation, tilting and even 
extrusion of the mould two or three weeks after an apparently 
successful operation. 

The technique of grafting and post-operative splintage here 
described was designed to offer controlled resistance to the forces 
of contraction and to, persuade the socket, from the start, to take 






Fig. 1. 

Showing arrangement of mould and the adjustable splinL - ' 

on and to keep the shape of a standardized prosthesis. It was 
arrived at by the gradual evolution of procedure and equipment m 
the course of a large series of cases undertaken during the war. 
In this I was greatly aided b}*^ the advice and practical help of 
colleagues — ophthalmologists, ma.xillo-facial surgeons, dental 
surgeons and mechanics. 

Briefly, the epidermal graft is applied to the prepared socket in 
the usual way but on a special acrt'lic mould. At the first dressing 
(i.e., on the Tth da}-) the mould is connected to a rigid but adjust- 
able splint (Fig. ij. 
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Fig. 3. / 

Showing details o£ mould and threaded rod. A nut similar to that 
shown in the photograph is embedded under the anterior surface of 
mould, I 

The fixed point is a frontal pin embedded in a plaster-of-paris 
head-cap and to this the mould is attached b}" stainless steel rods 
and universal clamps (Fig. 2). 

The acrylic moulds are replicas of standard artificial eyes. Each 
mould has embedded below the anterior surface a small stainless 
steel nut (6 B.A.) into which’ a short length of rod, threaded at 
one end, can be screwed (Fig. 3). Latterly, Stallard’s useful 
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suggestion — of drilling holes through the thidkness of the mould 
to allow seepage of exudate and discharge from, the back of the 
socket — has been adopted although it is not shown in the figures. 

A stock of 12 moulds, 6 right, G left, of sizes varying from medium . 
to large covers almost all requirements. 

Procedure 

l 

Anaesthesia . — General anaesthesia is preferable throughout the 
operation. Local anaesthesia is less satisfactory owing to the 
difficulty of blocking the nerves of the donor area of the upper 
arm. As a compromise, which has often proved useful, the dis-. 
section and preparation of the socket may be carried out under 
local anaesthesia and intra-venous pentothal given for the final 
stages of cutting and placing the graft. ' . 

Operation . — A wide canthotomy is first performed. The, 
conjunctiva is then incised along -a line corresponding with the 
loiver border of the lower tarsal plate, extending from the outer 
canthus up to and behind the caruncle. Through this incision 
dissection is carried down to the • infra-orbital margin, the 
periosteum of which is exposed throughout its length. This is an 
important step since the adhesions formed here help to anchor the <. 
lower fornix. Any redundant tissue is excised so that the -tarsal 
plate covered with its conjunctiva may assume its normal vertical 
position. The caruncle should be preserved if possible. 

The upper part of the conjunctiva is then freed from adhesions 
over the muscle stump and scleral remnants, if any. It is under- 
mined and the upper fornix reformed, leaving the conjunctiva to 
cover the upper tarsus. Dissection here should be backwards 
rather than directl)- upwards and care must be taken to avoid 
injury to the levator muscle. 

The conjunctiA'a should be delicately handled and any traction 
applied by holding-sutures rather than b}' forceps since pieces of 
graft may become adherent to the abraded surface and they are * 
difficult to remove later. All fibrous bands must be carefully, 
removed. 

The largest mould over which the lids will close and which fits . 
snugly into the lower fornix is selected by trial. It is removed, 
from the socket, fitted with its short threaded steel rod and placed 
on one side ready to receive the graft. 

Sutures for closing the canthotomy are inserted but left untied.. 
All oozing is checked and the socket is lightly insufflated with 
penicillin and sulphathiazole powder. The area is covered while 
the graft is prepared. 
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A vcrv thin epidermal graft. large enough to cover tiie inould 
and allow for overlapping, is cut. U is carefully eased oft the 
knife into a bowl of warm saline so that it floats with its raw surface 
upwards. The mould, held by the attached rod, is insinuated 
underneath the graft and gently raised so as to lift the graft off 
the surface of the saline. \\ ith the aid of tin iris rcposilor the graft 
can be evenly applied to the surface of the mould. If the graft is 
punctured over the posterior concavity of the mould it will readily 
subside into tiie slight hollow. .Any redunilanl graft should be 
trimmed with scissors. 

The socket is again examined to make sure that it is dry. 1 hen, 
while an assistant retracts the lids, the graft and mould (still held 
by the rod) are lowered into the socket. The rod is unscrewed and 
removed, and the graft evenly spread over- the interior surface of 
the mould. The lids are closed and the canthotomy sutures are 
tied. It is not necessary to stitch the lids together aithough some 
prefer to do so. -A tuIIe-gras and gamgee dressing is applied. 
Both eyes are covered with a firm crepe bandage. 

The patient should be nursed fiat or in a semi-recumbent position 
for the first two days; after that he may be allowed to sit up. 

The dressings , are left undisturbed until the Gth day. The 
bandages are then removed and the sound eye is uncovered. The 
dressing on the operated'cye, if clean, is left in situ and fixed with 
adhesive strapping. A plaster-of-paris head-cap incorporating the 
metal frontal pin and plate is put on as shown in Fig. 2. First, a 
piece of stockinette is pulled over the head and over the ears. .A 
single layer of crepe bandage is 'placed around the head and fixed 
with strapping; a similar piece of bandage is fixed across the top 
, of the head in front of the ears. Next, a few layers of piaster-of- 
paris bandage are applied- and reinforced oyer the frontal region. 
The pin and plate are now placed in position over the brow on the 
affected side and secured with several more'’ layers of plaster 
bandage. For the sake of neatness, the stockinette is cut and 
folded back over the plaster and covered with a final laver or two 
of plaster bandage. It is left for 24 hours to harden. If the plaster 
is taken well down over the frontal region and under the occipital 
protuberance as shown in the figure, the head-cap will not lift off 
and will form a firm and steady support for the splint. 

On the following day, i.e., the 7th day after operation, the first 
dressing of the socket "is done. The canthotomy sutures are ■ 
removed. The lids are gently prised open and the rod is screwed 
into the hole in the mould. The mould is eased out of the socket. 
A pint of warm saline, is poured over the socket and graft. Any 
pieces of redundant graft are removed. The excess saline is soaked 
up with a small piece of gauzei A few drops of penicillin (-500 
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u/cc.) are instilled. The mould (with the rod attached) is dipped 
into sterile liquid paraffin and reinserted in the socket. It is then 
connected to the frontal pin by .means of a suitable length of rod 
and two universal clamps. The position of the mould is carefully 
adjusted and the clamps are tightened with a spanner. 

From that moment treatment becomes easy. The patient is 
allowed up and about. No. dressing is required except a couple 
of thicknesses of gauze. The socket is irrigated daily without 
removing the mould. Twice a week the splint is taken down and 
the mould removed and cleaned. The socket is washed out and 
the mould and splint replaced. Slight adjustments of pressure, 
etc., may be required day by day. 

There is no fixed time for keeping on the splint. Grafted sockets 
vary in their tendency to contract and in the period during which 
contraction is likelj' to continue. After three weeks a test may be 
made : — The clamps are removed and the rod unscrewed from the 
mould. If, after an hour or two, the lids show signs of gaping, 
the splint should be reapplied for another week. If, on the other 
hand, there is no attempt at extrusion, the spljnt may be left off 
until the following day, but a careful watch must be kept. The 
need for further splinting is decided by the course of events. It is 
usually necessary to retain the splint in, position for three to five 
weeks after operation. The plaster head-cap is not removed until 
all risk of contraction is past. An artificial eye may then be fitted. 

The operative procedure I have described is applicable to the 
partially contracted socket in which there is sufficient conjunctiva 
remaining to line the lids. The technique of post-operative splint- 
ing, however, is equally suitable for the totally obliterated socket 
in which all conjunctiva is lost, but a ryord of warning should be 
given here. In such a case, the remnants of the tarsal plates must 
be grafted and some degree of contraction and entropion will 
inevitably follow. If the fornices are rigidly fixed by the splinted 
mould, the contraction will necessarily have its effect near the lid 
margin and the entropion may thus be increased. This should be 
looked for and>if signs of it appear. the pressure of the splint should 
be relaxed a little or, if necessary, the mould should be changed 
for one of slightly smaller size. 

The equipment required for the splint is easy to obtain. Stain- 
less steel rod in 12 inch lengths and the universal clamps are 
' supplied by Messrs. Dorvn Bros. The “ 6 B.A.” nuts may be 
obtained from most ironmongers. The moulds incorporating the 
nuts can be copied in acrylic resin from selected artificial eyes by 
a dental laboratory. The threaded rod to fit the moulds and the 
frontal plate and pin can easily be turned out by any jobbing 
mechanic from a length of steel rod and a small strip of sheet brass. 
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The moulds and the rest of the splint can, of course, be used 
repeatedly. 

Summary 

]. The advisability of conserving healthy conjunctiva in a 
'partiallv contracted socket is discussed. 

2. Details of operation and a method of post-operative splinting 
of the mould are described. 
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ANNOTATION 


The Milking-side Eye 

The milking-side eye of a cow is the right side. One not in- 
frequentlj' finds that people refer to sides of the body in terms 
connected with their daily work. The Admiral who complained of 
pain in a tooth on the port side and Commodore Trunnion, whose 
larboard eye was missing, are e-xamples from the seafaring point of 
view. All those who were born and bred in countrj" districts must 
have visited the cow house to see milking in progress during their 
childhood da 5 -s.' That, and visits to the forge, were among the 
diversions of our own j-outh. One remembers that the milker sat 
on a three legged stool on the righf hand side of the animal with the 
cheek alongside the flank of the cow and face directed towards the 
caudal end of the beast. If milkers sat in any other position the cow 
would be unable to see what was going on, might get restive and 
upset the pail. The importance of this in these austerity days can 
hardly be overestimated. 

A correspondent recently wrote to tell us of a farmer who had 
asked him to have a look at one of his heifers which had something 
wrong with its milking-side eye, and we heard later that the owner 
had developed a conjunctivitis in his own right eye. It may be 
recalled that Angel Clare chose the milking time to declare his 
affection for Tess. “ Old Prettj' by this time had looked round, 
puzzled ; and seing two people crouching under her where, by 
irhmemorial custom, there should have been only one, lifted her 
hind leg crossly.” 

In view of the mechanical aids practised in milking at the-present 
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time we shall not be surprised, if in'a few year’s time, ver}^ few hand 
milkers will be left, in this countr 5 ^ ' Handicraft is being superseded ' 
by mechanism ; in our own opinion to. the great loss of the amenities • 
of village life. Few youngsters are taught nowada 5 ’s to use a scythe 
and the same will soon be true of thatching. In the farm yard a 
Dutch barn solves this question and they were being used when we' 
were a boy.' But, with prefabricated houses, the old-fashioned 
thatched cottage will not last much longer^ 

The High Church parson who advertised in a. local paper for 
“ a communicant who can milk ” could not have envisaged the time 
when it would be impossible to obtain the services of a milk-maid, ' 
whether a communicant or not. It seems worth while to rescue 
the milking-side eye from oblivion before it is too late. 


CORRESPONDEN CE 

_j 

COLOUR VISION IN THE CONSULTING ROOM 


To the Editors of The British Journal of Ophthalmology. 

■ Dear Sirs, — It is not easy to understand why Dr. Grieve still 
wishes to compare the percentage of colour defectives in my 
series of cases with the average found in the .whole male "sex. If 
the figures had been nearer' to one another it would have pointed 
to a serious defect for, as I have stated, my cases were'not chosen 
at random and some groups had been combed for defectives before 
coming to me. To criticise the low figure after m 3 ' explanation 
is quite illogical. 

I attempted to follow precisel}' the printed instructions when 
using the Ishihara plates, the Pseudo-Isochromatic plates, the 
Giles-Archer Colour Perception Unit, and the Edridge-Green 
Lantern, for details of which Dr. Grieve can peruse the relevant 
booklets. I have described the method of using my own lantern. , 

Drj Grieve knows that for some }'ears many of us were unable 
to avail ourselves of laboratory facilities, and investigations- had 
to be carried out under adverse conditions. He must realise 
that it was quite impossible to have laboratorv-calibrated scientific 
instruments built to special design, and improvisations had to, be 
used. Now that these obstacles are removed the findings can be 
investigated in the laborator}', but 40,000 cases cannot be examined 
“when seated in an arm-chair by the fire”; conclusions drawn 
from small numbers of cases are inconclusive. 
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He is right when he stntes “ the efficient testing of colour vision 
is no easy task.” When I found some men who Iiad lieen 
considered' “ not mal,” “safe,” and "unsafe” by different specialists, 
I realised this, and conducted the investigation in an attempt to 
find improvements in the efficiency of the methods of testing, and 
in the apparatus used. 

. Yours sincerely, 

Fhank K. Keubickt. 

«AVTER1VE, 

THE QUEEN’S ROAD, 

GUERNSEY. 

October W , /9-/7. 


OBITUARY 


G. W. THOMPSON 

George William Thompson died recently at the age of 82 years 
in Argentina. His medical education was obtained at Edinburgh 
University where he qualified in 1890. He became a Fellow of 
the Royal College of. Surgeons of England in 1901. 

When I knew him between 1900 and 1903 he was Chief Clinical 
Assistant to William Lang at Moorfields, and a very pleasant and 
unassuming, fellow he was. He was Lang’s Chief Clinical .Assistant 
from 1898 to 1905. 

His appointments included those of Surgeon to the Western 
Ophthalmic Hospital, and Ophthalmic Surgeon to the French 
Hospital and to the Maida Vale Hospital for Nervous Diseases. 
He was a Member of the' Ophthalmological Society, U.K., from 
1905, to 1930. " 

He retired from practice some years ago. His address in the 
current number of the Medical Register is given as II, Upper 
Wimpole Street. He paid me a friendh- visit eight or nine years 
ago when I understood that-he had interests in Argentina. I regret 
fais loss. - . 


A . F. MacC.allan. 
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Notes 


NOTES 


Appointment Mr. PhiLIP M. WOOD, M.B., Ch.B., D.O.MS., 
has been appointed Visiting Ophthalmic 
Surgeon to the Royal Halifax Infirmary. 

ilt * 

The Eye-Bank for New York City .... The Ophthalmic 
Societ}' of New Zealand has re'cently organized 
1 an “ eye-bank scheme for corneal graft 

material,” according to word received at national headquarters of 
The Eye-Bank for Sight Restoration, Inc., 210 East 64th Street, 
New York Cit}'. 

Dr. Cecil Pittar, an ophthalmologist in Auckland, New Zealand, 
in a letter asking for advice and assistance, describes the_^clearing 
bouse for corneas established by the Ophthalmic Societ}' in his 
country. Dr. Pittar, who is acting as registrar for the new project, 
is notified by all hospitals and ophthalmic surgeons whenever it is 
planned to enucleate an eye with a good cornea. He is also notified 
by any surgeon who is in need of corneal graft material. Thus, he 
is able to arrange for the cornea to be transplanted within 24 hours. 

It is planned to send enucleated eyes by air from one part of the 
country to another, Dr. Pittar writes. Plans are being made, also, 
to have “ a pathological examination of the enucleated eye at the 
recipient end or to have the remains of the eye returned for patho- 
logical examination at the centre of the enucleation.” 

In response to Dr. Pittar’s request, the New York Eye-Bank for 
Sight Restoration, Inc. has forwarded to him samples of the bottles 
and containers which are used for transporting eyes in the 

* # » * ' ■ 

The Ophthalmological Society of Australia 
proposes to hold its Eighth Annual General 
Meeting at Perth, oWestern Australia, on 
August 15-21, 1948, in conjunction with- the 
Sixth Session of Congress of the British Medical Association in 
Australia. 

The President of the Section of Ophthalmology of Congress is. 
Dr. J. Bruce Hamilton, 174, Macquarie Street, Hobart, Tasmania, 
_and the Honorar}' Secretary, Dr. John L. Day, St. George’s • 
Terrace, Perth, Western Australia. 

Overseas visitors are cordially invited. 


United States. 


The 

Ophthalmological 
Society of 
Australia 
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The apparatus' illustrated .above has been designed and specially 
developed for retinal detachment operations. 

It is of the spark-gap type ; the gaps being laboratory set and needing 
no subsequent readjustment. 

A great amount of stability in operations has been achieved with this ' 
apparatus, and the output is quite adequate for every type of patient 
and every degree of tissue resistance. 

- It is controlled by either foot switch or hand switch, and the current ' 
adjustment is made by means of a rotating knob. A plainly engraved 
graduated scale enables conditions to be repeated with exactitude, 
and output is indicated by a high grade Thermo-couple-milliamp- ' ' 
meter protected from any possibility of damage from short 
circuit by a suitable fuse. A device giving an audible beat 
each second facilitates the timing of treatment. Except for 
this deliberate sound, the instrument is quite noiseless 
in operation. It is suitable for any voltage from 
1 00/250 A.C. 50/ 100 c.p.s. The whole apparatus is . 

enclosed in a well constructed metal case of pleasing i HEIODORC- 

design and finished in black and cream. HAMBLIN IIS 

DISPENSING OPTICIANS 

ISVIGMORE STREET, 

TOTNDON>VL 
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COMMUNICATIONS 


A CASE OF METASTATIC OSTEOSARCOMA 
IN THE CHOROID* 

BY 

V. T. Lees 

BLACKPOOL 

The occurrence of metastatic sarcoma in the eye is an event of 
such rarity, to judge from the few cases reported in ophthalmic 
literature, as to, indicate the publication of a case which came to 
m3' attention whilst on active service recent!}'. 

To the best of m}' belief this case is the only recorded instance 
of an osteosarcoma in the eye. 

In 1888 Meigs and . de. Schweinitz described a case with 
metastases in the 2nd and 3rd nerv'es in the cranium, and in the 
2nd nert'e and in the muscles within the orbit. Both eyes were 
affected by deposits in the choroid. 

The primar}' growth was a round cell sarcoma in the chest. The 
spread of metastases was presumed to be from an erosion of -the 
carotid artery found at post-mortem examination. 


* Received ior pnblication. May- 29. 1947. 
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A similar case was found' by Weiner and described, in 1902, 
and yet another by Ballantyne. in 1905, in which the primary 
sarcoma was in the chest and caused metastases in the suprarenal 
gland and brain, with deposits in the optic nerve spreading from 
the disc to the retina. 

Heine in 1899 described a metastatic sarcoma confined to the 
optic papilla. 

Schiess Gemuseus and Roth in 1879 attributed a pigmented , 
tumour of the disc to spread from a malignant .melanoma of the 
skin. 

In 1907 Neese reported a choroidal tumour derived from 
sarcoma of the breast, and more recently Elschnig, 1926, reported 
a tumour of the iris of spindle cell type originating from a 
primary lesion of the ovary. 

The case which I now describe, starting as it did with a sarcoma 
of the knee, has the characteristic bone c3ftology so well' marked 
in the ocular deposit as to prove its origin without any doubt. 

Another interesting feature in this case was that it was possible 
to examine the tumour in vivo by means of the slit-lamp micro- 
scope, though with the magnification available no point of special 
importance was brought to view by this means. 

I saw the patient in May, 1946, at No. 19 General Hospital, 
in the Middle East. " , 

About one year previously the patient injured his knee and 
developed a sarcoma at the site of injury. 

In spite of amputation of the leg, metastases appeared in his 
chest later in the year. 

Two months before consulting me, the patient noticed a vague 
visual defect in his right eye, which progressed to almost complete 
loss of vision by the time his eye was examined. 

On examination a patch of scleral hyperaemia was present in 
the lower nasal area. 

The anterior chamber was shallow, the pupil dilated and 
unresponsive to direct light but reacting consensually with the 
opposite eye. Ocular movement rvas full and free. 

The fundus showed a detachment of the retina present, separ- 
able into two parts contrasting in appearance, and caused by a 
tumour with serous detachments above and below. 

The tumour was double, both parts being in the lower nasal 
quadrant and appearing to be the result of an embolus of tumour 
cells lodging possibly in a ciliary vessel. 

One nodule extended from the disc to about the equator and 
the other from the equator forwards. In colour they were' pink 
with rounded hemispherical surfaces elevating the retina. 



Metastatic Ostf.osaucoma is the Ciiokoid "la 

The anterior nodule was clearly seen with the slit-lamp and 
microscope and appeared to have a loosely fibrillar structure on 
the surface. No pigmentation was visible. 

Transillumination clearly demonstrated the solid nature of the 
nodules. 

Examination showed nothing abnormal in the patient’s left eye, 
nor was any C.N.S. lesion demonstrable. 

The patient experienced no pain during the period of observa- 
tion. 

Later the detachment became total and the tumour not visible 
as a result. 

Enucleation was not contemplated as there was no pain to 
justify such procedure. 

Owing to my return home from active service I was unable to 
follow up the case, but Lt.-Col. J. .\nderson, R.A.M.C., kindly 
obtained post-mortem sections of the eye for me. 

These have been examined by Prof. Baker of Manchester 
University Patholog>' Department who reports : 

“ The sections show an osteo-sarcoma forming irregular 
trabeculae of osteoid tissue. The centres of a few of these 
trabeculae show calcification, but the bulk of the tissue is non- 
calcified. The tumour cells show rounded or oval nuclei, and 
there are some, irregular larger types showing the cytology of 
malignancy. The tumour is a sarcoma of bone origin.” 

We have therefore in this case an indisputable chain of 
■ evidence to prove the diagnosis. 

It commences with a known source of bone sarcoma in the 
patient’s knee, which spreads to the mediastinum, and from the 



Fig. 1. X20 
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mediastinum to the eye, probably by. vessel erosion such as was' 
found'by Meigs and de Schweinitz in their case of metastatic 
intra-ocular sarcoma. 

The occurrence of a double tumour in the eye indicates firmly 
that this growth is of metastatic origin, and pathological examina- 
tion of sections of the ocular deposits shows such a distinctive 
cell pattern, that from this alone it is possible to diagnose bone 
sarcoma without reference to the previous history. 



■ Fig. 2. X200 


Reproductions of photomicrographs of the ocular tumour are - 
published herewith, and show' the trabeculae of osteoid tissue 
w'ith the tumour cells in the interstices. 

The dense black areas represent the calcified portions of the ^ 
tumour. 

The sections w'ere stained with haematoxylin and eosin. 

I wish to thank Professor Baker for his kindness in examining 
and reporting upon the tumour sections and for supplying the' 
photomicrographs. I also desire to express my appreciation to - 
Lt.-Col. J. Anderson, R.A.M.C., for his invaluable help in 
securing the sections of the tumour and forwarding these to me 
from the Middle East. 
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EFFECTS Nitrogen Mustaro os the 

BLooD-Aycuous Humour Harrier to Evans Hi.uk /E 

THE EFFECTS OF NITROGEN MUSTARD ON THE 
PERMEABILITY OF THE BLOOD-AQUEOUS 
HUMOUR BARRIER TO EVANS BLUE 
An instance of the influence of a lesion in one eye on 
the susceptibility of the other* 

1>Y 

Hugh Davsok ami j. I’. Ouiletam 

I'DKTOS aSI> i.ondon 


The chemical warfare agent, *‘ nitrogen innstarii or nielliyl his 
(^-chloroethyl) amine, has come to the notice of the clinician Iatc!\ 
on account "of its beneficial effect upon Hodgkin's disease, the 
leucaemias and some neoplasms (Gilman and Philips, 19-16}. It is 
also of interest to those studying the problems associated with the 
changes in the permeability in the blood-aqueous humour barrier 
since exposure of the eye to nitrogen mustard either in the liquid or 
vapour form results in a well marked iridocyclitic type of lesion 
which, in severe cases, may be associated with iris iiacmorrhages. 
Similar effects are obtained by dropping a one per cent, aqueous 
solution into the eye. 

The membranes separating the blood from the aqueous humour 
show a high degree of selectivity ; thus the aqueous humour is 
almost completely protein-free ; sucrose, injected into the blood, 
appears in the aqueous humour only very slowly, whilst the 
trisaccharide, raffinose, does not appear in the aqueous humour at 
all (Weld, Feindel and Davson, 1942). Similarly, a large number 
of dyes, when injected into the blood stream, do not appear in the 
aqueous humour. (Halpert, German and Hopper, 1933, Amer. JI. 
Physiol., Vol. CHI, p. 351). It was considered possible that the 
damage in the uveal tract caused by nitrogen mustard would 
manifest itself, in the form of an increased permeability of the 
membranes separating the aqueous humour from the blood stream. 
If this were indeed the case, then it might be expected that a dye 
which, when injected into the blood of the normal animal, failed to 
appear in the aqueous humour, would appear in the aqueous humour 
of an animal whose eyes had been exposed to this chemical agent. 
Preliininary experiments showed this to be true; thus chlorazole 
fast pink, when, injected into the blood of the normal rabbit, failed 
to appear in the aqueous humour; however, after exposure of the 
animal to nitrogen mustard vapour, the aqueous humour was found 
to be pink, indicating a change in the selective power of the 
membranes. The dye finally chosen for these experiments was 


Station. Porton. and the Depart- 
ments of Physiology, University College and King’s College. London. ^ 
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Evans blue 1024 which has the advantages of being eliminated verj 
slowly indeed from the blood stream, and of giving an intense blue 
colour at low dilutions, - _• 

The work to be described here was undertaken to find out whethei 
the rate of penetration of Evans blue into the eye could be used a: 
an index to the severity of a lesion caused by nitrogen mustard 
and to this end the effects of three different preparations of th( 
substance, known to have different toxicities, were compared. The 
results showed that this was indeed possible ; moreover an extremel) 
interesting dependence of the severity of the lesion in one eye or 
the condition of the other eye became manifest and for this reasor 
that part of the work bearing on this point is being published. 

Experimental ' 

Aqueous solutions of nitrogen mustard were used ; oh dissolutioi 
in water the reagent undergoes a series of changes with time, iti 
activity rapidly diminishing and then rising to a constant value 
Thus there were three solutions which could be used, nameb 
nitrogen mustard dissolved in ice-cold water and immediateb 
applied to the eye; the same solution kept for 10 minutes at rpon 
temperature, in which case the effectivity would be expected to bi 
minimal ; and finally the same solution kept for five hours at roon 
temperature. Toxicity studies had indicated that the order o 
effectiveness would be :• — 

A B C 

Ice-cold 5 hours 10-minutes 

Rabbits were injected with 1 ml. of a 1 per cent, solution o 
Evans blue 1024 in isotonic saline per 5 lb. body weight. 60 mg 
of the appropriate solution were instilled into the two eyes. Twc 
hours after the instillation, the aqueous humours were rempvec 
from both eyes and the concentrations of Evans blue determiner 
colorimetrically. The severity of the lesion was assessed in term: 
of the dye concentration in accordance with a somewhat arbitrary 
scale, the maximal possible dye concentration (namely that in the 
blood) being given the value 100, and lower concentrations values 
in proportion. If we wish to compare the lesions produced by the 
two weaker solutions B and C, we may proceed in two ways : — ' 

(а) A standard lesion may be produced in one eye of all animals 
with solution A ; in one group the other eye would have solution E 
instilled into it, and in the' other group the other eye would have 
solution C. The ratio ; Lesion A/Lesion B could be compared with 
the ratio: Lesion A/Lesion C. 

(б) Alternatively, in a group of rabbits, solution B could be 
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insliWed into one eye and solution C into the otlier, and the lesions 

directly compared. , . , , 

If the t\YO eyes of an animal can be treated as mdependent. we 
may expect to obtain the same results %vith both procedures. 


Results 

When procedure {a) was used solutions IJ and C produced le.sions 
of intensities of 17 and of 11 respectively (Table 1). solution 1^ hcinK 
the stronger as toxicity studies indicated. When procedure ih) was 
adopted, solutions B and C being instilled into the two eyc.s of the 
same animal, the lesions were (Tabic 2) 12 for solution H and I'O 
for solution C, i.c., solution B was certainly stronger in effect than 

T.\nt.r. 1 


The lesions produced by three prepar.-itions of nitroccii imisi.ird 
(Solutions A, B and C). In all animals, solution A was instilled into the 
left eye. The intensity of the Evans blue in the blood w.is taken as 100 
and the values in the aqueous humours recorded below were in propor- 
tion. and were estimated colorimetrically. 


No. of Rabbits 

Average Value of Lesion produced 

i 

L. Kye j 

R Eye r = E. Eye/R, Eye 

1 


(Solution .A) 

(Solution B) 

18 

35 

17 2'3 


(Solution A) 

(Solution C) ; 

22 

-36 

i 

11 3’6 

• 


Table 11 

The lesions produced by the two weaker preparations of nitrogen 
mustard (Solutions B and C). In all animals solution B was instilled 
into the left eye, solution C into the right. 

Method of estimation as referred to in Table 1. 


Lesion 


No. of Rabbits r 


L. Eye 


R. Eve 


I r = L. Eye/R. Eye 


18 


(Solution B) 
12 


(Solution C) i 
1'6 I 


9 
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solution C,: as indicated in the first series ; but with this procedure 
it appears to be some nine times as effective whereas with procedure 
(a) it appears to be only about one and a half times as effective. 
The reason for this difference, as the Tables show, is that the weakest 
preparation, solution C, produces a very small lesion (1’6) when the 
other eye has solution B in it, whereas it produces a considerably 
larger one (11) when solution A is in the other eye. Solution B 
produces a larger lesion when solution A is in the other eye but the 
effect is not so great, so that the effect of passing from the one 
procedure to the other is to modify the ratio : Lesion B/Lesion C 
very considerably. 

Now the solution A is the most effective in causing lesions (it 
causes a lesion of 36 when solution C causes 11, and 35 when 
solution B causes 17) and the results can best be explained if the 
instillation of the powerful solution A tends to produce an incipient 
lesion in the other eye ; the effect of the weakest solution (C) will 
therefore be stronger when solution A is in the other e}'e than when 
solution B has been instilled. 

Discussion 

/ 

The two eyes of a rabbit are not necessarily to be viewed as 
mutually independent organs but rather each as being individually 
susceptible to changes going on in the other. The reciprocal action 
is probably reflex in origin, since it is hard to believe that the small 
quantities of toxic material actually absorbed into. the blood from the 
conjunctival sac could be sufficient to have any general effects by 
way of the blood stream. The effective barrier which separates the 
anterior chamber from the blood in the anterior part of the iris is 
possibly only that due to the endothelial lining of the capillaries,' 
since the endothelium, of the iris contains lacunae of sufficient size 
to prevent it from acting as an intact membrane. It is well known 
that the permeability of the capillary endothelium to proteins, and 
therefore to Evans blue, is largely determined by the physiological 
state of the capillaries ; if they are dilated their permeability is high, 
if contracted, it is low. If the lesion produced by a high concen- 
tration of nitrogen mustard in one eye causes a reflex dilatation of 
the vessels in the iris of the other, then the phenomena described 
here are explicable on the basis of reflex action. In confirmation of 
this viewpoint it has been noted that by instilling nitrogen mustard 
into the left eyes of a group of animals a ciliary injection was observed 
in the untreated right eyes ; only on one occasion, however, was it 
possible to demonstrate that injected Evans blue appeared in the 
contra-lateral eye. We may therefore conclude that a severe lesion 
in one eye potentiates the action of a mild nitrogen-mustard agent 
in the other by reflex action ; in the present case the effects of this 
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potentiation are greater with the milder solution C than with thr 

^^"^Wrarrindehted to Sir Stewart Dnkc-EIder for advice and to the 
Chief Scientist, the Ministry of Supply, for permission to publish 
this paper. . 
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PERIPHERAL AND CENTRAL DISTURBANCES OF 
THE VISUAL FIELDS. AN ASPECT OF 

. di-ophthalmology* 

IiY 

N. A. Stuttekheim 

JOHANNESDERO 

The cause of eyestrain, concomitant stjuint, and amblyopia used' 
to be unknown, the diagnosis incorrect, the tiierapy inadcfpiate 
and therefore the prognosis dubious. It was not until convergence 
had been recognized as the kinetic principle of bi-foveal 
vision** that the dynamic factor of luiman binocular vision 
was established. From then on the diagnosis, prognosis as well 
as therapy of these disorders could be shaped on rational lines 
within the precincts of physiology where they belong, 'rhese 
disorders concern the physiology of the bi-foveal eve, the 
di-ophthalmos, of which the bi-fovea is the highest achievement. 

, ' If each of the three following cases were assessed by the usual 
standards of ophthalmology, they would have a very sombre 
prognosis. In these cases, there was no workable diagnosis and 
^ .therefore no therapy, until they could be recognized as disorders 
of the di-ophthalmos. 

' Case I 

L., a schoolboy, aged 17 years, was referred to me by his uncle, 
a specialist-physician, on July 7, 1946 (abbreviated letter ) : — 

' I have referred t. du P. to you. His parents are very 
concerned as to his condition, and would like to know what 
the future holds. 


* Received for publication, March 25. 1947. 
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Apparently he has had a limited field of vision all his life. 
At school, less than a year ago, when the eyes were called 
upon to do very minute work, he had an attack of blindness. 
folloAved by severe headache, and then an ophthalmic 
surgeon discovered the real condition of affairs. . 

What the parents now are an.xious to knowjs: 

(1) What is precisely the nature of his complaint? 

(2) What is the prognosis — is total blindness to be 
expected, and within what period? 

(3) Will any treatment help or retard the condition ? 

(4) Do you advise that he be sent to an Institute for the 
Blind? 

If 5 mu think it necessary that a neurologist should also 
see him, then you are at liberty to make the required 
arrangements. 

L. was brought by his sister because he could not cross the 
streets by himself. He entered with hands stretched sideways as 
if feeling for doorposts. 

Patient was depressed in his mind. His only desire was not to 
be examined any mote but to go to a school for the blind and learn 
Braille so as to be able to read and also to learn a trade. He. 
pould read printed matter letter- by letter only and a page took him 
“ a whole day.” From his first school year onwards he saw as 
though through a funnel, with both eyes together and with each 
eye separately. The reason why he had never complained — and 
so his deficiency had not been discovered earlier — was that he 
knew no better but that such was the case with everybody else. 
He frequently had headaches, often severe ones, sometimes causing 
him to faiht. 

Drawing and reading he could not do without strain and head- 
ache nor could he go to film shows. He always became giddy 
when looking out from a moving train. There was no night- 
blindness and he could orientate himself well when moving about 
in his home surroundings, even better at night than in daylight. 

He coulcl not play the piano with both hands because he could 
not see them at the same time. Since his tenth year he noticed 
limitations of his temporal visual fields. This became- worse. 
When thirteen years of age he had an attack of blindness which 
lasted about an hour, followed by severe headache for the whole 
day, and he had to retire to bed. He experienced no nausea or 
giddiness on that occasion. 

Similar attacks occurred on four occasions, the last and worst 
attack being in March, 1946, during a drawing lesson. He had 
started seeing spots within the narrow funne) of his vision. He 
then was sent to an ophthalmic surgeon, and afterwards his uncle 
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also examined him. The ophthalmic surpeon sent hint to a radio- 
logist and to another spocialist-phystcian. .After M.arch ht. hft 

school altogether. . , 

The bov had difficultv in finding the next letter in each rO\% t 
Snellen’s'type, but slowly he could distinguish all the lotter.s o. 

the 6/12 row with cacli eye. - • • 

His fields, taken with a white square of 1 cm., were .similar in 
the right and left eye. They did not extend beyond the U degree 
circle and in .some meridians only had h — T degrees from the 
centre-point, but in a circle .at 2.0 — .‘10 degrees distance from the 
centre-point, flashes of the moving white square were observcu-- 
with each eye. 

A neuro-psychopathic disposition was excluded (I'ii/c infra). 
Patient was a strong, healthy, intelligent boy. His uncle confirmed 
this impression and corroborated l-.’s stt)ry. He further wrote : — 
The ophthalmic surgeon consulted (in March, lOlG) gave 
a very unfavourable prognosis and. 1 understand, cxpres.scd 
the opinion that L. was soon to go totally blind. 

In July (1946) his mother wrote to me that L, was .steadily 
getting worse and that he himself was very* worried that he 
soon would be blind, and tliat she had arranged for ids 
admission into the Institute for the Blind at Worcester, and 
that she had received his railway concession to go there. 
After this the uncle persuaded the parents to send L. to 
, Johannesburg for consultation. 

The report on the X-Ray examination read : The examination 
revealed no enlargement of the pituitary' fossa and there was no 
evidence of increased intra-cranial pressure. The optic foramina 
were normal. 

The second specialist-physician could find nothing positive, and 
had written accordingly. 

It is evident that ophthalmologic'ally nothing had been neglected 
in .order to arrive at a diagnosis, and also that the ophthalmic 
surgeon was -justified in -warning the parents as to the seriousness 
of the condition, as orthodox ophthalmology could give no clue to 
the real condition. His prognosis was bad ; blindness of both 
eyes, already' far advanced, was increasing and, evidently', total 
blindness impending. 

The psy'chiatrist to whom L, had been referred by' me, wrote : - 

I can find nothing that can throw light on the cause of his 
con ition. There is no question of.anv organic lesion or neuro- 
logical deviation. Psychologically this patient is perhaps a little 
tense, but I rannot find any neurotic or psy'chotic symptoms, and 
there decidedly:- IS no sign of any inclination to hvsteria., 1 have 
^ therefore a perfectly negative report to render. 
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I should be pleased to hear the further progress of this interesting 
case.” 

In view of the extraordinary features of the case and especially 
because of the bad prognosis, I asked the opinion of two other 
ophthalmologists. I showed the letter of introduction by L.’s 
uncle, the specialist-physician. I refrained from telling them my 
diagnosis and also that treatment had already been instituted on 
the strength of that diagnosis. This may explain the slight 
difference in their and my assessment of visual fields and acuity. 
He was alreadj’- more self-confident, as can be seen in the report 
by one of the two ophthalmic surgeons. It reads as follows: — 

Herewith report on L. du P. (July 29, 1946). Examination 
revealed a normal fundus each side, with visual acuity 6/9 in each 
eye, with negligible refractive errors. He walked about the place 
without difficulty, totally unlike a person who had a visual field 
contraction as is shown on the visual field charts, which I enclose'. 
The visual fields were contracted to 10 degrees (ranging in places 
to 20 degrees) around ^the centre-point, with a slight paracentral 
ring scotoma (relative) within the existing field. Neuro-pphthal- 
mologically I could establish nothing else. Having suspicion that 
this was a case similar to the case described in your book, I advised 
him to undergo your treatment. 

The other ophthalmic surgeon informed me verbally that he 
could establish no organic cause for the condition and that it was 
a case of functional field contraction. His field charts were similar 
to those of the other doctor and myself. Obviously no adequate 
diagnosis was made and consequently no rational therapy 
proposed. 

The further progress was that within ten days visual acuity had 
become normal (6/6) in each eye and that within three weeks after 
the first, a further report by the one consultant, who had kept in 
touch wuth the case, reads : — 

Examination on August 13, 1946, showed marked improvement 
in the fields, there being an almost full field, filled in by relative 
scotoma extending from the periphery up to the region of 25 
degrees on an average. 

A fortnight later a third report reads : — 

Examination on August 29, 1946. Normal fields with small 
irregular scotomata about 10 degrees from centre-point, O.D.S. 

This is a case of similar tj-pe to the one described by you, viz., 
functional peripheral amblyopia. I am sure this cannot be called 
a hysterically contracted field, and if so, then you have a very 
effective treatment to offer. If not, which I think is the case, then 
you have discovered a new condition and its treatment. 

In conservative ophthalmology the prognosis of the case of E. 
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du P. was Isid. O.nvctxdy my pt.ycm'M-- w..‘. Iw, .. 

diagnosis is :~ , , t,- 

I^nu-fioHnl co))!raf!an: i>,! ri.saai <.'<•>! <>• ‘ ' 

diminished ccnluil vissui] lUuity 
various other symptoms oj si'vcre • yr^f-.ssn, r.'.au- 

vt'r/jt’srt'- ^ 

Initially convcr^i’m'?- was 1"W. it"*** 

convergence; minus a prism tli-gtn-'. 

6 prism degrees; a range, tluTeime ut . 

(instead of ninety degrees i>t prism, ’ 
normal range of reftex-eemvergence).* 

In the fust ten sittings of Uineiie tr.-.um- n; ..'•;,ier;...-,eu; 
it was rather din'iciili, technically, to go 1 m vond. that r.^otge upv -if o, 
(i.c., to increase the positive siih- i 
contracted field in eaclt eye. as the sec<»ud imagt ch*...tppf,-\;ed '.<> > 
readily in the scotomatmis area. 'rr<'atinetn v.,a*- gt\en tv.srr daily 
for about ten minutes eacit time. 

Progress was rapid, .\fter thirty-eight sttiings o* kse.e’t. 
treatment, the range of r()nvergence v.a*. from ntitiiis o j.> !'}. the 
fields and visual acuity were normal and depjessir>n of spirit Sisd 
made place for energy. In six weeks’ tittut 1.. cotiUl r<'.nl tiu' tttly. 
That week and the next, by Iti.s own chntcc. he read a •f.jttpl'-le 
popular-scientific book {1U4 pages), lie luid hintv>-!f ngistrrrd 
for a two months’ course of drawing and modelling, and prod>tced 
good work there. 

Three months after he began treatment be was l)nrk at vehoo), 
making up for lost time. 

Altogether eighty-seven .sittings of kinetic treatment ff)r astheno. 
vergence had been given during two-and-half months; no other 
treatment. 


Case II 


Another case exemplifying a good prognosis in the light of our 
knowledge of di-ophthalmology is already on reertrd. It has been 
described by me in 1937, in the monograph, " Eve„strain and 
Convergence, pp. 38-41. .A.s, however, this d<;scription lias 
apparently passed unnoticed, no mention being made of it, 
critically, in reviews of the book in the medical press, 1 fed 
justified in quoting that chapter (abbreviated). 

The title is : — 


“Eyestrain svith Field Contraction.” 

“ Another visual symptom of eyestrain that deserves special 

gence, a Study in Di-ophthalmology,- pp. 5.9^’^' ’ ^ ^ Convev- 
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attention is Contraction of the visual fields. This disorder in the 
wake of eyestrain is probably' not so rare as our limited experience 
would seem to suggest. The following case shows that it can 
assume serious proportions.” . 

In July, 1927, G., a farmer’s son, aged' twenty-one years, 
consulted me complaining of frequent headaches and other 
symptoms of eyestrain of long standing, but’his main complaint 
was some cloudiness in front of his left eye. 

Refraction of each eye was normal : a mixed astigmatism of 0;5 
dioptre with vertical axis in each eye. Vision of_ right eye 6/4, 
of left eye 6/9, with correction (-0-75 D.sph.)i6/4. The fields', as 
far as a cursory examination revealed, were normal., Ophthalmo- 
scopically or otherwise I could find nothing to account for. patient’s 
complaint, except astheno-vergence. Convergence w'as 12 degrees 
of prism, negative convergence - 5 degrees. ' . . 

G. could not stay for further observation or for treatment, but 
1 saw him again four j^ears afterwards. 

In April, 1931, I was again consulted by G., now twenty-five 
years of age, a farmer of healthy intelligent appearance. > He 
looked tired and complained that for sixteen months now his left 
eye gave him the impression of looking through, a narrow 
tube, narrower in full light than in the .shade dr dark. Since . 
boyhood he had suffered from headaches, occasional giddiness and 
nausea. He experienced discomfort when reading and had largely 
abandoned it. Moving pictures irritated him and he had given up 
going to film shows. He wore tinted glasses, slightly cylindrical. 
They gave relief against glare but made no difference as to his 
eyestrain. His right eye saw well. 

During the period since his former consultation of me, G. had 
been regularly attended to ophthalmologically elsewhere. Now his ^ 
general medical attendant wrote to me that : he complains of 
headaches and failure of vision. . . . His discs look norrhal and I 
find no cause for his failure of vision. . . . Beyond testing the 
peripheral range of vision and finding that it was very deficient, 
especially in one eye. ... 

These quotations from his family doctor’s letter show that this 
was not a neglected case, but that it had received apart from the 
specialist’s help the able and careful attention of the local 
practitioner. x 

G. was very concerned about the extreme narrowing of the field 
of his left eye, stating that sometimes at street corners he bumped 
into people coming from the left. He was afraid of losing the sight 
of that eye altogether. 

Vision of right eye 6/4 (uncorrected), of left eye' 6/9 (un- 
corrected). Glasses made no improvement. It was difficult to find 
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tho next k'Hor in tin* row with i<i< Ms sU-- ' ' 

Refrnrtion: mixM nstitrm.ni'-m k** imsI? \rt;t.v.i ,ivr. s- 
Perimetric examination v’-isi' v.iiiir ob3*'j'; v '’.n. ’>^5 
vtsun? field showed conrnntu' -f. 

meridian it was only /o'*t 

wide in every direction. measnTed wi'h wlutr «•'«;<--; . 
in ordinary daylight. ..n the IVierrnm 

Convenience was It! deettws oi e.‘ j;a',o. <- 

-a degrees. 

Ophthahnoscopie examination of sn'i':.i .it;d ’.ino'.o' 
was negative. .An organic r.nt'o- for t’w « onna. « 
fields could not he found, ami toxie, r.auv-^. n-t n.u'-d. tn th- Jo-so::. 
Blinding bv snow or other strong light v .e- «'u: «>; tnr r 

Consequently, it appeared to h" a cat-- <d t-.icr.’m'r.d ? oatr.o !■ n . 
the visu.al fields. 
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There was no cvideiue in the history or p:>--.en; 
palient which could point to a psyclimneiuotte < otulttoct. 

In the text-books iliree conditions r>nly vr ;<- m'-ntoir.*-;? .f. 
causing functional contr.action, vi/., hyst'-na, uetira- theni.-i anit 
traumatic neurosis. 

The last-mentioned was excluded, as th>-rt: was m* itamux je 
the history of G.’s case; moreover, as an iitdep'-nd' !;: farru'-r Iw 
n-as not likely to develop that di.sordcr. 

Neurasthenia can lie accompanied by iv.iuu r,iu- < ooU , 

a sign of abnormally quick e.\fK-uistiun (( Ipp- nli' int' ?. l',v:d'‘nt!*. 
that did not apply to G.'s cas<* of extreint: t onir.it tion. 

Con.sequcntlv, hysteria only was left for furth* r e,,n^|drrati.m. 
The neurologist who, on my ret|Uf.'it, e.xamint-d G.. reiKift<’d ; — 

I was unable to elicit the presenc*- of any sympti.ins which coiihl 
be definitely labelled as psycho-neiirniir. On f'xaminrition hr 
presented no abnormal sign.s e.xcept a certain degree of livpo- 
^nsitiveness of the palate and soles. As this condition is present 
m a large proportion of norm.a! people, 1 do not think that it 
assists in the diagnosis. 

Hysteria, therefore, could be excluded, the more so as func- 
tional contraction of the visual field in a cjise of hvsteria always 

IS a sign o a severe form of the disease. Jelgorm.a' writes in ih'is 
connection^' (translated) : 

frMueMl^'Th';"”,” "" '-is”! '>'Ran occur rclhcr 

trequentl) - They always are evidence of a rather severe form of 

hjstena. Concentric contraction of the visual field is the be.st 

known symptom and diagno.stically of the greatest importance 

^ that the patient in some cases has merely left a fcw^dcerces 

round ,he fovea centralis with conscious perception of , Sal 
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impressions. This form of contraction alioa-ys is a striking revela- 
tion of severe hysteria . Striking; features are , . . the lack 
of symptoms produced. The patients^ themselves know nothing 
of it, and it cannot be noticed in their daily liyes or in their 
movements and actions.”. 

The contrast of this description with the case of G. is obvious. 
There could not be a shadow of doubt that G.’s case was not 
one of hysteria. 

I think it necessary to stress this point because to my know- 
ledge the diagnosis of extreme contraction of, the visual fields as 
a sequel of eyestrain has never been made before. I wish, 
therefore, to make quite clear the complete exclusion of any 
alternative diagnosis in this case. ■ ' 

The history shows that this was a case of severe eyestrain of 
long standing. I knew, by m}'^ examinations of G. in 1927 and 
1931, that he had suffered from uncorrected astheno-vergence for 
many years. I had measured the convergence and had found it 
very low on both occasions. 

The only course open, therefore, was to treat the case according 
to the following diagnosis : 

Fmictional contraction of the visual fields of both eyes and 
diminished central vision of the left eye (amblyopia), combined 
‘With various other symptoms of severe eyestrain, caused by 
astheno-vergence. 

The treatment was kinetic. 

The ensuing improvement during forty-three daily sittings of 
kinetic treatment (of ten minutes each) was a model of steadiness. 
The extremely contracted left field opened up very slowly at first 
but regular!}" day by day, until after thirty-six sittings the Held 
was normal. The right eye’s field lost its contraction during the 
same period. Central x'ision of the left eye increased in acuity, 
without the help of glasses, from C/9 to 6/4. Headaches dis- 
appeared. G. took to reading again without discomfort. 
Photophobia was the last symptom to disappear, and G. discarded 
his dark glasses. 

This prompt and complete cure has now lasted more than fifteen 
years. There never was any recurrence of symptoms. 

There are probably many cases of eyestrain connected with 
functional contraction of the visual fields In the May number, 
1930, of the American Journal of Ophthalmology, Rowe and 
Rowland draw attention to the fact that in a general medical 
.<;ervice amongst 1,900 patients, 100 were found to have a marked 
concentric contraction of the visual fields. In half this number 
the condition could not be attributed to commonly recognized 
causes. The paper closes with the remark : “ There are 
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apparently many cases of marked field contraction in wliicli the 
condition has not been detected.” 

I suggest that in many such cases the cause may be astheno- 
vergence . 


Discussion 

'I'lie two cases of held contraction described in this paper can 
be considered as extreme cases representative of a large group. 
My subject, however, is not what thej’ are representative of. but 
that they are typical forms of field contraction for which there 
is yet no name and therefore no apparent therapy. In the litera- 
ture no mention is made of this form of field contraction (except 
once by me). It probably becomes grouped, unwittingly and 
wrongly, with other groups of functional field contraction for 
which there is given an accurate diagnosis, but the hind of field 
coutraciion under consideration here has not yet been recognized 
as a clinical entity. Therefore there exists no therapy, and as the 
condition is progressive diminution of sight, the prognosis must 
appear bad. This is what the practical ophthalmologist is faced 
with in cases of this type, unless he realizes its meaning in 
di-ophthalmology. .As soon as the condition is recognized as a 
bi-foveal matter, showing its main disturbances in the visual field, 
then the position is clear and therapy rational and effective. 

Case III 

-Another typical case, this time not of peripheral but of central 
amblyopia, once more emphasizes the importance of di-ophthal- 
mology. 

-A girl, aged 16 years, had been prescribed - TOD sph. for each 
eye. She w^as studying the piano but w'as told by the ophthal- 
mologist to give up music and all study, as there was something 
very wrong with her eyes, which was progressive. The parents 
were alarmed, and May 30, 1945, came to me for a further opinion. 

The history revealed severe headaches during the day-time, and 
also photophobia. Moving pictures irritated the eyes and caused 
bad headaches. Often the eyes were bloodshot. Vision, of late 
years, had become gradually worse. It \vas thought that the 
patient had become more and more myopic. She herself, dejected 
and upset, at first emphatically refused to undergo the proposed 
kinetic treatment. 

I found visual acuity right eye 6/18, with correction (-1-0D. 
sph.) 6/12, visual acuity left eye 6/18, with correction (-1-0D. 
sph.) 6/12. Negligible refractive error. Convergence 16 degrees of 
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prism (principal angle). Negative convergence -5. As this clearly 
was a case of astheno-vergence causing .eyestrain, kinetic treat- 
ment was instituted the next day. After twenty-one daily sittings 
of the treatment (about ten minutes each) the convergence ranged 
to 91 degrees of prism. 

. Visual acuity of each eye (without correction) had become 6/5. 
During the treatment the girl had become bright and lively and 
resumed her piano lessons. Three months afterwards the visual 
acuity of each eye was 6/4 (without correction) and her e3’^es 
, caused no trouble. With mj'- usual precautionary measures, viz., 
a few sittings of kinetic treatment half a year after the cure and 
again one or two sittings a year later, the normal condition of 
the eyes remained stable. 


' Discussion 

This therefore is another case representative of a great group 
and typical of a kind of condition which is not yet recognized in 
ophthalmology as a clinical entity, but is known to those who are 
versed in the facts of di-ophthalmology, which is based on the 
bi-fovea and its correlate convergence, the kinetic principle of 
bi-foveal vision. 

Summary 

These three cases represent a form of disturbance of field or 
central vision, or both, which if one does not grasp the importance 
of kinetic factors as revealed by the study of the bi-fovea and 
its correlate, convergence, must lead to a sombre prognosis. 
With kinetic treatment, however, which superficially would seem 
to affect adduction, abduction and bi-foveal fusion only, these 
cases are effectively cured both of peripheral field limitation and 
central visual failure. They emphasize the broadness of the con- 
ceptions aligned under the title of di-ophthalmology. 
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GLAUCOMA SECONDARY TO FIBROCYSTIC 
DISEASE OF BONE 

»v 

J. W. E. Cory 

liUKY ST. i;i>Mt’N!>S 


W.Ci.W., a farmer aged oS years, presented iiimself on December 
3, 194G, complaining of loss of vision and discharge from his left 
eye. He had always suffered from frontal headache on the left 
side, and recalled as a youtii it was often so severe that he had to 
cool his head on cold metal objects. He had a swelling over the 
left temporal region, which an old doctor had remarked upon 
some forty years ago. 

On examination there appeared to be some proptosis of the left 
eve f3 — 1 mm.) and displacement outwards in the orbit and a bony 



Fig. 1. 
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hard prominence of . the fronto-temporal • region on the' left side. 
The tension of the left eye was raised. R.V, 6/9 with -i)-6 cyl.' 
90 6/6. L.V. 6/60 not improved by -glasses. No discharge 

was seen and cultures from the eyes were sterile. 

Physical examination. — There was a bony hard swelling of the 
left fronto-temporal region and a hard swelling over the occiput 
and in the left side of the jaw. The skin was normal and no 
nbroraata were found. ^ 

His cardio-vasculac system was normal, but blood pressure was 
190 mm. Hg systolic and 85 mm. Hg diastoVrc and there was some 
nbrosis at the base of the left lung. Urine was normal to clinical 
tests. - - ■ ' , . 

Special investigations. —The tension of the eyes was right 
25--75 mm. Hg and the left 33-75 mm. Hg average. (Scbidtz tono- 
meter with weights.) Field of vision in the riglit eye was full and 
the left restricted to a small field in the upper and outer quadrant. 


LEFT 1-1-47 
/■ 
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OpJithahnoscopy . — Right fundus was normal — the left showed 
a deeply cupped disc of some 6 dioptres and considerable atrophy. 

Pathological Investigations . — Urine acid. Specific gravity 1022. 
Albumen nil. Sugar nil. Acetone nil. Centrifuged deposit 
nothing abnormal seen. Culture sterile. No Bence Jones proteose 
present. 

Blood Count. — R.B.C. 5,660,000. Haemoglobin 100 per cent. 
Colour index- 09. White blood corpuscles 13,400 — polymorplro- 
nuclear neutrophils 73 per cent. Eosinophils 3 per cent. 
Lymphocytes 15 per cent. .Monocytes 9 per cent. Serum calcium 
9 6 mgms. per cent. Inorganic phosphate 5 0 mgms. per cent. 
Normal 2 — 3-7 mgms. per cent. 

X-ray examinations showed a honeycombed condition of bone 
in the left frontal, temporal and occipital bones of the skull. The 
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Fig 2 

sphenoid was fully involved, and although the orbital fissure could 
be demonstrated on the right side, it could not be so demonstrated 
on the left side. The frontal and maxillary sinuses were obliterated 
on the left side although clearly seen on the right side. A complete 
radiological examination of the skeleton was made and the only 
other bones affected were the left side of the mandible and the 
lower third of the right humerus. Oto-rhinological examination by 
Mr. Ware revealed nothing of added interest. 

Operation 

On December 17, I performed a corneo-sclerai 1-5 mm. trephine 
operation and his convalescence was uneventful. Subsequent 
ten.sion readings were within normal limits : average 23 0 mm. Hg 
(Schiotz). 

I think that there is little doubt that the ophthalmic condition 
%vas caused by the abnormal bony formation because it was 
associated with proptosis displacement and increased tension of the 
left eye. 
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The bone condition is not a simple one to explain— at first one 
considered Icontiasis ossivim, but tlie fully developed condition is 
characterised by the leonine appearance which the name suggests 
and of this he 'has none. A malignant condition is excluded by 
the long history borne out by earlier photographs. 

An infective condition arising from the frontal S'nus in 
adolescence would be a feasible one, except that the condition rides 
rough-shod over suture lines and appears in other parts such as 
the left side of the mandible and the right humerus. 

A diagnosis of fibrocvsiic di.sease of linne is more probable when 
the cystic condition of the lower end of the right humerus is 
examined, but until this was discovered xanthomatosis seemed a 
likelv diagnosis to explain the unilateral involvement of the skull. 
The full Hans .Schiiller-Christian syndrome was not present. 

I submitted the films to Sir Thomas Vairbank, who discussed 
them with Dr. Coldwcll. Dr. Coldwoll is inclined to consider 
that it is a mixture of xanthoma and fibrocystic disease, but Sir 
Thomas thinks that the humerus gives the key to the situation 
and that fibrocystic disease of the bone is the correct diagnosis. 
He thinks it is atypical and that there is no evidence of para- 
thyroidism. 

The ophthalmic condition suggests that the globe is displaced 
outw'ards and forwards by pressure within the orbit and that this 
has prevented the return venous drainage. The tension was 
undoubtedly raised, but it is a matter of conjecture whether the 
optic atrophy was the result of glaucomatous rise of tension within 
the eye or whether it w’as due to tension on the optic nerve as the 
result of stretching. It is true that 1 have been unable to demon- 
strate a narrowing of the orbital fissure, but the fact that it is 
demonstrated on the right and cannot be demonstrated on the left 
suggests that the fibrocystic disease of the sphenoid has so 
narrowed the fissure that it cannot be seen. 

I suggest, therefore, that this is a case of diffuse fibrocystic 
disease of bone mainly unilateral, which has caused a secondary 
glaucoma of the left eye and optic atrophy. It is of double interest 
from the bone and from the ophthalmic viewpoint. 

1 am indebted to Sir Thomas Fairbank and Dr. Coldwell for 
their interest and help and to Mr. E. G. Recordon and Mr. H. A. 
Ware for their valuable suggestions and to Dr. S. D. Kilner for 
radiological examinations. 
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THE VARIATIONS IN THE SYSTEM OF THE TRUNKS 
OF THE POSTERIOR CILIARY ARTERIES^.i, 

-BY ' . ' 

■ T. SUDAKEVITCH 

MOSCOW 

An attentive reader will notice the absence .in the te.Kt-books of 
ophthalmology of a special section to describe the constant 
anastomoses of the ophthalmic artery, or, of more importance, the 
pathological ej-.e-changes connected with them. This fact cannot 
be explained by the lack of scientific investigation of these anasto- 
moses; they have been well-known for a. long time. In 1900, 
Tichomiroff, Professor of Anatomy, remarked that thanks to 
Zuckerkandle and Meyer’s efforts all the variations of the route 
and branching of the ophthalmic artery are well known. Also this 
fact cannot be e.xplained by the insignificant r6le of these anasto- 
moses in the system of the ophthalmic artery and consequently in 
the life of the eye. Such a supposition is negatived by the 
anatomical picture itself. It is sufficient to remember that the 
ophthalmic artery — as was proved a long time ago by prominent 
anatomists — sometimes starts by two trunks instead of one — the 
one from art. carot. interna and the other one from art. carot. 
externa; or only from art. carot. externa. Such a state of affairs 
is well shown in the illustration of B. Adachi, 1928, A. 1-3.. 

There is a great difference between a. carot. inf. and a. carot. 
externa; first of all in their architecture and secondly by their 
relations. That is why the start of the ophthalmic artery only 
from the art. carot. ext. cannot be compared with its start from 
the art. carot. interna. This by itself is already sufficient to declare 
the r6le of the anastomoses to be essential and important for the 
functions of the eye, and we have to look for a reason why it was 
so neglected by ophthalmic surgeons. 

The reason may be found in the peculiar opinion of the anato- 
mists of the past century re the orbital vessels; an opinion inherited 
by ophthalmology. To show more clearly what . I mean, I will 
quote the opinion of Meyer : “ although there are wide limits for 

the ordinary distribution of arterial branches, nevertheless for the 
more important and larger ones there is a definite law. AH 
authorities ascribe a certain constancy and independence to the 
central, lacrymal, supra-orbita! and 2 ethmoidal arteries. Because 
of that they received a localisation — sui generis, and they got their 

• Tran.'slated by N. Pines, I.ondon. + Paper read at the meeting of the Ophthal- 
mological Society, Moscow, 
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ILLUSTRATION 1. ILLUSTRATION 2. ILLUSTRATION J. 

1. A. Ophlhal. starts from a. mcniiiRca mcilia (male 28 years of aRc, 
right side). 

2. A. Ophthal. passes under the nervus opticus. A lacrym. starts 
from a. menig. med. (male 38 years of age, right side). 

3. A. Ophthal. starts by 2 equal trunks from a. caret, int. and art. 
caret, cat. through a mening media (male -IS years of age, right side). 

B. Adachi — ■' Das Arteriensystem der Japaner Kyoto. 1928. 

own names. But the muscular and ciliary branches were chiefly 
considered summarily — jointly to a certain degree*’ (Tr. Meyer, 
" Zur Anat. der Orbitalart — Morph. Yahr. Bd. XII, Leipzig, 
1887). In those words, as Meyer himself acknowledges, is expressed 
the general opinion of the anatomists, who reckon as most 
important only the central art. of the retina, and the ciliary ones 
only as secondary, described summarily together with the muscular 
ones. And naturally the question arises, what is then the role of 
the ophthalmic artery in the life of the eye — is it chiefly concen- 
trated in man — especially in man — on the central retinal artery ? 
The physiology of the eye tells us that it is not so. But the 
authorities who studied the anatomy of the ophthalmic artery and 
described its system evidently did not follow the principles of 
physiology. As a result, there is a missing link — the ciliary 
arteries — and in ophthalmology full use was not made of our 
previous knowledge of the anastomoses of the ophthal. art. This 
is why we started to study afresh the system of the ophthalmic 
artery. 

Before describing the results of our own researches we will 
briefl}- mention the known forms of variations in the system of 
ophthalmic artery — the scheme of Prof. Tichomiroff — and adding 
to it some illustrations (M. A. Tichomiroff, “ Variations of the 
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arteries and veins of the' human bod}-,” Kiev, 1900) of Meyer and 
Quain (Quain’s Anatomy, 1866; London). 

Tichomiroff’s scheme of anastomoses of the_ ophthalmic art. is 
as follows : — 

(a) From the trunk of the art. carot. interna are branching oh 
twigs, going to the fissura orbital; ophthal. superior and to the 
trunk of the n. opticus; here also are' coming the twigs from- the 
trunk of the ophthalm. artery, and they anastomose one with the 
other, and so form a link between the two arteries. A good 
illustration is the variant described by Me 3 'er (illustration 4, Fig. 
Ih, r.a.c.). 

(&) The ophthalmic artery supplies twigs to the trunk of the n. 
opticus, that anastomose with one another, the proximal ones 
going in the distal direction and vice versa. An illustration of 
this is the same figure 4 (7b, r.a.o.). 



ILLUSTRATIO.N ■?. ILLUSTRATION 5. 


Ulus 4, I-'ig. 7b (reconstituted normal route) — r. a. c. an anastomotic 
branch between ar. cen. int. and art. ophthalraica, passing through 
fiss. orbit, superior, r. a. o. — an anastomotic twig between the 
branches of the ophthal. art. — it passes under the n. opticus ; a. c. i. — 
art. carot. interna; a. o. — art. ophthal ; ir. c.e. extern, branch of the 
art. cil. post, long . tr. c i — the internal branch of the same artery; 
a. c. r. — central retinal artery, a. 1. — lacrymal artery ; a. s. o. — supra- 
orbit. artery. 

lllus. 5, Fig. 5b. (reconstituted normal route) — r. a. anastomotic branch 
between the branches of the ophthal. art. and it passes under the 
n. opticus; a. o. — ophthal art. ; tr.c. e. — an external twig of the art 
cil. post long . tr.c. i. — the internal twig of the same art., a. c. r. — 
central retin. artery, a. 1 lacrym. art; a. s. o. — supra-orbit. art. 
F. Meyer. “ Zur Anat. Der Orbitalarterien. " 



POSTI'.IUOK CiMAKY AKTIiUIKS 


741 


(c) Twigs I’rom llic central ret. art. going to the trunk of tlic n. 
optic, form an ana.stomosis witli tlie similar ones from the ar. ciliar. 
longa posterior. Tliis variant is also clt-scribcfl by .Mey« r (see 
illustration 5, b'ig. 5l». r.a.). 

(d) Anastomosis with the end of the art. maxillans externa (a. 
angularis) through the nasal i)ranel\ (ram. nasaiis) of tiie ar. naso. 
frontalis (ram* art. ophthnlmica). 

The same variation is represented in the illustrations ot (Juain, 
Te.'itut, VorobjelT; one of them borrowetl from Ouain is repre.sentod 
here; illustration G (1\'. Ib). 



Ulus. 6 (half-schematic 5) I — ar. carot. interna; 11 — art. basil.; Ill — 
the upper end of ar. carot. ext., HI'. Ill" — arteria maxill. interna ; its 
'branches: — 1 — art. alveol. inferior; 2 — ar. mcninp raed ; 3, 3— art. 
masseter. et pterygoidea 4. — ar. buccinat ; 5, 5 — art. temp, profund . 

6 — a. alveol. sup. ; 7 — a. infraorb.; S — the final branch of art. max. 
inferior ; 9 — art. max. ext. ; 10 — a. angul. ; 12 — a nasal, later. -Jo. 

Vessels of the orbit 1. a ophthalraica ; 2 — a. lacrimalis ; 3 — a. 'cen- 
tralis retinae; 4;' 4 — a. a. ciliares posteriores, 5 — a musculares, 0 — a. 
supra-orbitalis ; 7. 7 — a.a. ethmoidales posterior et anterior ; S, S',S" 

— a palpebralis ; 9 — a. frontalis; 10 — a. nasal a., which forms an 
anastomosis with the angular artery (Quain). 

(e) An anastomosis of the art. temper, profund ant. with the 
lacrymal and muscular branches of the ophthal. artery; this 
anastomosis is made through the orbital twigs of the temporal 
artery ; they go through the fissura orbital inf : and through the 
temporal canaliculus (see illustration G, III, 5; 5), Quain. 

(/) Entering the orbit through the fissura orbital super, the 
branches of the arter. mening. med. form an anastomosis with the 
twigs of the lacrymal artery. This variation is demonstrated by. 
the illustrations of Me)'er and Adachi (see illustration 7, Fig. 3 b, 
r.a.m., Meyer, and illustrations 2, Fig. 63, Adachi). 

- Here it is w'orth while to speak about 2 other variations, that 
occur with the participation of the ar. mening. media — we spoke 
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Illus. 7, (Fig. 3b) (reconstituted normal route) r.a.m. anastomotic 
branch between the lacrymal art. and art. mening. media, that passes 
through the fissura orbit, superior, r.a.o. — anastomotic branch between 
branches of theophthalmicartery, r.a.c. — anastomotic branch between, 
the a. carot. int. and ophthalmic artery, that passes through fissure 
orbitalis superior: a.c.i. carotis int,; a.o,— a. ophthalmica ; a.l. — a. 
lacrimalis ; a.s.o. — a. supraorbitalis ; a.c.a., a.c.p. — aa. ethmoidales 
anterior et posterior, — F. Meyer. 

about them in the beginning of this paper (see illustrations 1 and 

3 ). 

(g) The orbital branches of the ar. infraorbitalis form an 
anastomosis with the muscular branches of the ophthalmic artery 
(see illustration 6, 111, 7, Quain). F. Meyer, Avhen describing the 
various positions of the ophthalmic artery, points out the cases 
where the artery crosses not above, as usual, but below the optic 
nerve (also Zuckerkandl, Merkel, Adachi, Taguchi, Javie and 
others). Merkel’s “ Macroscopische Anatomie,” Graefe-Saemisch, 
Aufl. I, Bd. 1, T.I. (Cap. 1, 1874), describes vaguely the similarity 
between the arch of the aorta and some cases of the ophthalmic 
artery, when its medial part unexpectedly finishes in the posterior 
ethmoidal artery and so terminates behind the eye instead of going 
forward, as usual. 

When discussing the cause of the above described various 
positions of the ophthalmic artery, Meyer and others found it in 
the atrophy or under-development of the main trunk of the opht. 
art. Meyer even constructed a schematic location of such an 
atrophy, guided chiefly by variation of the lacrymal and supra- 
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orbital arteries: he differentiates three positions of the possible 
localisation of the atrophic main trunk of the ophthalmic arter>- 
first, up to the lacry. art. (hig. oci — K; Meyer, illustration 8); 
secondly, between the lacrymal and supra-orbital artery (Fig. 7a, 




a s.a 



Illus. 8 (Fig. 5a) Natural state ; x — the part of the trunk of the ophth. 
art. that disappeared; a.o. — a. ophthalmica ; tr. c.e. — the external 
branch of the a. cil. post, long; tr.c.i. — the internal branch of the same 
art. a.e.r. — a. centralis retinae ; a.l. — a. lacrimalis ; a.s.o. — a. 
supraorbitalis. 

lUus. 9 (Fig. 7a) Natural state; x and y — the parts of the trunk of the 
opht. art. that disappeared a.c.i. — a. carotis interna; a.o.— a. ophthal- 
mica; tr. c.e. — the external branch of ar. cil. post long; tr. c.i. — the 
internal branch of the same art. a. cil. p.l. ; a.e.r. — a. centralis retinae ; 
a.l. — a. lacrimalis ; a.s.o. — a. supraorbitalis. 


Y ; Meyer, illustration 9) ; thirdly, more distal from art. sup. orbit. 
(Fig. 4a, X; Meyer, illustration 10). 

He reckons, that at the same time — and in the same case — two 
such atrophic parts may appear, one before and the other one after- 
lacrym. art. (Fig. 7 a, X-Y ; illustration 9), and even all three 
together. (He never saw it himself, but thinks it is possible.) 

But Meyer did not explain what. is the cause of such an atrophy 
of the trhnk of the ophthal. artery, nor in which period of life does 
it start; we can onl}- suppose that it happens in the embryonic 
period, or in the very early post-embryonic period (a verj' young 
- patient, a female, Meyer). 
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a. so. 



Ulus. 10 (Fig. -la) Natural state ; s — the disappeared part of the trunk 
of the ophthal. art.; a.o. — a. ophthalmica ; tr. c.e. — external branch 
of the ar. cil. post long ; tr. c.i. — interna! branch of the same art, 
a.c.r. — a. centralis retinae; a. 1. — a. lacrimalis; a.s.o. — a. supraorbitalis; 
tr. m.s.e. — the superior-external muscular branch ; tr.m. if. it, — the 
inferior internal muscular branch. 

As far as the connection of the different variations of the 
branching of the ophthal. artery with this atrophy, Meyer remains 
the partisan of the old theory and describes the variations of the 
lacrymal and sup. orbital arteries. The ciliary arteries and even 
the central retinal artery are left here on the second plane, and are 
brought forward only when discussing the question of the first 
branch of the ophthalmic arter}'. 

And so all the researches of Meyer — very valuable indeed — show 
some detachment of anatomy from physiolog}’’ and without 
answering the question (I will speak about that further on), make 
all the anatomical progress in this direction fruitless. So it 
happened with Meyer — so is the position to-day. 

After all the previous remarks, we will g;ive a short description 
of our own anatomical studies, with special attention to the two 
most essential points — the system of the ophthal. artery in the 
orbit itself and its part within the skull. The ophthalmic artery 
forms an angle when it goes round the optic nerve before it enters 
the foramen opticum ; first below it and externally, then to the 
superior external margin and then it turns towards the medial side 
and crosses the optic nerve from above. 
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This anijle exists nearly ahvavs. As a rarity it may be absent, 
for instance, if the ophtiialmic artery is situated below and to the 
medial side of the optic nerve. The angle is not always the same, 
not only in different persons, but even in the same person. In 
childhood and adolescence the angle is always a sharp one. .After 
24 years of age, it is chiefly perpendicular, and after 40 years it is 
an’^obtuse one. The sharp angle may be pre.served, in single 



Ulus. 11 (magnified) right eye view from above optic n'erve. A — oph- ' 
thalmic artery ; 3 — a lacryraal artery, branching off on the site of 
formation of the first angle of the ophthal, artery. 4 — lateral branch of 
the art. cil. post, long ; 5 — the superior external muscular branch and 
a twig ; — ar. cil. p. brevis (Male. 4J years old). 

instances, up to senility, but we do not see it any niore after G5 
years of age. 

A\'e think that nobody up till now has described this angle, but 
the variations of this angle that are due to age change the 
correlation between, different parts of the ophthalmic artery and so 
the direction of the pulse-wave, because the artery in this particular 
spot is always firmly fixed to the membranes of tbe optic ner\-e and 
cannot straighten its angle ever^- time in connection with the pulse- 
wave. It is because of this that the angle changes with age from 
a sharp to an obtuse one. 

This is the result of two constant but opposed factors — one force 
working in the distal, the other in the proximal direction. If we 
imagine that these two forces are acting along the axis of the 
artery, then the vessel will gradually become longer, forming 
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bends, and these bends will be evident at every arrival of- the pulse- 
wave; Hyrtle already pointed it out — J. Hyrtle, “ Handbuch der 
Anat. der Menschen,” 1879. (This locomotive pulse is a physio- 
logical phenomenon of the central ret. artery, described' by.'the 
Translator and others — Translator’s remarks.) As an instance, we 
can point to our fixed preparations and illustrations of the trunks 
_of the posterior long ciliar}'^ arteries (illustration 13 and others); 
we were able to fix the bends of these arteries b}- injecting them 
with ether-cellaodine (red praecip. mercury). But if we find as a 
primary phenomenon an angle of the ophthalmic artery and, 
moreover, if.it is situated in a most fixed part of , the vessel, then 
we can explain it only by'a lateral action of a force usually directed 
from forward backwards. This force ma}'- come only from the 
branches of the ophthal. artery,, situated distal to the described' 
angle. These could hardly be the muscular ^twigs, because they 
are usually of equal force and are directed in mutually opposed 
direction. Therefore they could be only the sup, orb. art. and the 
posterior ciliary arteries, and probably chiefly the medial branch- 
of the latter. To clear these points, I will cite instances. But before 
that we have to notice the following : the' po'sterior long ciliary 
arteries and the central retinal artery usually arise together in the 
first part of the ophthalmic artery. The first to arise is the medial 
branch, forming a common trunk with central retinal artery; the 



Ulus 12. The same right eye as in the illus. 11. View from below; 
1 medial branch of the art. cil post, long ; foiming a common trunk 
with (2) central ret. art. 3— a ; art. lacrymal ; “I — (lateral branch of the 
ar. cil post, longa.). 
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second is the lateral branch and in the angle itself is the third 
Dranch, the lacrj-mal artery (see illustration 12). Consequently 
the long post, ciliarv arteries and the central retinal artery receive 
iheir. blood supply by the shortest ^yay. nearly a direct line. It :s 
really rare to see, in variation, a different way of branching, and 
in these cases the medial branch is located in the second part of the 



lllus. 13 (magnified) right eye. View from above A — opbthalra. art. ; 
its proximal part is located in the bony canal that is preserved here, 
forming an obtuse angle. All the ciliary arteries lexcept the central 
ret. artery which branches off in the lateral (first) part of the ophthalmic 
^ .artery — it is covered from above by the optic nerve) — branch off in the 
second part of the ophthal. art. (distal to the first angle). 3 — lacrym. 
art.; 4 — lateral branch of the art. cil. post, long ; 5— muscular branch 
with branching off it; 6 a. cil. post, brevis; 7- — a muscular branch, 
arising from it ; 8 ar. cil. p. brevis; 9 — the point of division of the 
trunk of the ophthal. art., which forms Iwo lateral branches, going to 
the medial wall of the orbit — the posterior one going by the usual 
route of the art. ethmoid, posterior; 10 — medial branch of the ar. cil. 
post. Ion. (Male, 65 years of age). ' 

Ophthal. artery, and sometimes it is followed there by the central 
retinal artery. In these cases we can watch the lateral action of the 
force, as shown by an earlier and more pronounced increase of the 
gradually changing frpm a sharp to a perpendicular one, 
■and from a perpendicular into an obtuse one (see illustration 13). 
Here the medial branch and the rest of the ciliary artery do not 
receive their blood supply by the shortest way — nearly' a direct 
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line. The blood-wave first goes sharply round; sometimes even 
iwith a reverse direction of the flow of blood, and only after that it 
reaches the medial branch. , As a result, the correlation of forces 
is upset, the trunk of the ophthal. art. is inclined more and more 
towards the side of the weaker force, and by so doing increases 
the angle of deflection of the pulse-wave. And so is built the 
picture illustrated by us. The picture of the obtuse-angle bend of 
the ophthalmic artery in the extreme degree, as seen in illustration 
13 was not seen by us in ordinary circumstances, even in cases of 
advanced senility (see illustration 12). - 

This underlines how important is a definite order of branching of 
the post. long. cil. arteries for sustaining a favourable correlation 
in the system of the ophthal. artery from the haemodynamic point 
bf view. 

In cases of interruption in the trunk of the ophthal. art. (X) 
before the point of branching of the lacrym. aft. (a. 1)— and that 
can be seen even in illustrations of Meyer (illustrations 7-9), the 
medial branch of the long. post. cil. art. (tr. c.i.) is not seen, 
between the first branches — in one case it is hot shown (Fig. 4a) 
and in two other cases (Figs. 5a and 7a) it is shown arising'from 
the medial part of the ophthal. art. 

Our researches in 14 cases out of 103 did show that in those 14 
cases the ophthal. art. crossed below the opt. nerve; in embryonic 
or early post-embryonic stage there ought to be a defect up to the 
first angle of the ophthal. artery, but, as a rule, we saw a variation 
in the usual order of branching, and the medial branch of the long 
post. cil. art. was found in the second part, after the lacrymal 
arter)’ (see illustration 24). Therefore we are entitled to two 
conclusions. 

The first being that we can judge about the interruptions 
(defects) of the ophthal. artery not only according to variations in 
the origin of the main trunk of the lacrymal and sup. orb arteries 
(pointed out already by .Meyer), but also on the basis of variations 
in the rise of the long post. cil. arteries and of the central retinal 
artery (see our cases, illustration 24), if those defects happened in 
the part between the foramen opticum and first angle (t.e., before 
the branching of the lacrym. artery), i.e., where those arteries are 
usually branching off. The second conclusion is that the unusual 
rise of the long. post. cil. art. and of the central ret. artery with 
their appearance on the 2nd part, distal to the first angle, is an 
unfavourable factor from the haemod 3 ’namic point of view. We 
can easilv prove the second conclusion, as nature itself supplies 
- the facts,” bv providing in those cases anastomoses and accessory 
branches. ' 

Some time ago Ouain affirmed that the posterior ciliarv arteries 
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do not form anastomoses. If he is right— tlien it is only in ordinary 
circumstances. But uith variations— it is olivious already from the 
schemes of Meyer and TichomirofT— this order is interrupted bv 
nature herself— the posterior ciliary arteries do take part in the 
anastomoses of the ophthal. artery and form anastomoses them- 
selves as well. Because of these anastomoses a circuitous canal ts 



Ulus. 14. Magnified, left eye. View from below. . A — ophthal. art, 
with its proximal part concealed in the bony tunnel preserved here ; 
it forms an obtuse angle, similar to Ulus. 13. .All the ciliary arteries 
and the central retinal artery arise from the second part of the ophthal. 
artery ( — distal to the first angle). 1. A powerful lateral branch that 
supplies 2 ar. cent, retin. and (3 — 5) 3 post. cil. arteries.-' 7 — a lateral 
branch of ar. cil. post, long ; 6 and 9 — lateral branches, the' last one 
supplying (10) a. post. long. cil. arteries ; 11 — powerful anastomosis 
between the long, post.-ciliar. arteries (between 4 and 10), forming a 
vascular ring round the optic nerve. The ophthal. art. does not go 
forward, as usual, but follows the route of the ar. ethm. post. 

(Male 65 years.) 

formed, joining the ’first and second , parts, bypassing the angle; 
and the blood-wave through this canal finds a new collateral way 
towards the posterior ciliary and neighbouring arteries. This is 
the same closed vascular ring round the optic nerve that was 
described by B. Sokoloff (B. SokolofF, “ Ciliary arteries in man,” 
Perm., 1939), as the starting point of “the ciliarj- arteries and was 
named by him “ circulus arteriosus ciliaris periopticalis.” The 
beginning of such a ring we, saw already in the first year of life, 
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and in this case, the medial branch of the long post.' ciliary arteries' 
was situated in the second''part of the ophthalmic artery (see 
illustration ,15, 10 — A.H.; 8) — ritedial branch of the long. post. cil. 
arter. ' . 

The second factor that we see with such , variations — also a 
compensatory one — is a considerable increase in the number of the 
short post. cil. arteries; here we see not the usual two, but 3-4 and 
even 5 branches^ — and they are located not only in the second, but 
also in the third part. 

Another fact is worth mentioning. The resi.stance against the 
blood-wave that we have already described as a- force acting 



• Illusthation I5. 

Illus. 15, Left eye. View from below. A — ophthal. art. whose 
anterior part, (ntedia! branch of the second part) is divided into two ttl) 
non-equal branches ; the posterior — the more powerful one — the real 
prolongation of the trunk of the oph. art. follows the route of the a. 
ethmoid, post ; 1 — lateral branch of muscular type supplies a. (2) cent, 
retinae, and (3 and 4) short ciliar-arteries ; 5 lateral branch of the long, 
post, cil. art. ; 6 — lateral branch of the type of lacrymal artery; 8 — • 
medial branch of the long post. cil. art. ; 9 — lateral branch of muscular 
type forms an anastomosis (X) between its branches and another anasto- 
mosis (10) joining it with a lateral branch of the first part (I) In such 
a way a vascular ring is formed, that will supply a collateral route for 
the first and second part of the ophthal. artery by developing the ' 
anastomoses. (A boy of months). 

proximally and at an angle on the trunk of the ophthal. artery, is 
helped by another force, acting proximally along its route. This 
happens in cases of the so-called diffused form — of the ophthalmic 
artery, i.e., when the medial part of its second part looks like being 
interrupted and forms 2-3 lateral branches that leave the trunk 
under an angle (illustrations 19 and 20). The force of resistance, 
starting here (x) works in the reverse direction vis-a-vis to the blood 
stream, and shows itself in the initial part of the ophthalmic artei^-, 
inside the skull. We are now going to analpe it. (x) By its 
location this part seems to correspond to the third distal cut in the 
ophthal. art. that was described by Meyer (Fig. 4u, X, illustration 
10). We think that with this location of the cut in the ophthal. 
art. is connected the change of its course from anterior to medial- 
posterior, that was mentioned by Merkel; we saw it in 5 out of 
103 cases (illustrations 19 and 20). 
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Here in the cavitv of liie skull, in the narrow space between the 
entrance of the optic canal and medial to processus clino.deus 
anterior are meeting together— the internal carotid artery tin- hrst 
part of the ophthal art., the optic nerve and the wlges of the intra- 
cranial opening of the optic canal. Their correlation may be varied 
not only in different personalities, but in the same person at 
differing ages. I allow myself to visualise this meeting point as a 
triangular figure with equal sides and the base to the front. It.s 
upper part belongs to tlie optic nerve, its lower one to the upper 
part of the bend of the internal carotid, the base to a surface 
tangential to the bony edge of the intra-cranial opening of tlie optic 
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Illustration 16. 

Ulus. 16. A., a — silhouette of the inter, caret, art.’fand ophthal. 

artery in a child; A, a — the same in grown-np persons; y, y — the 
upper bony edge of the intra-cranial opening of the optic canal; z — its 
loner bonj- edge ; i. x — lines of the surfaces tangential to the upper 
arid lower edges of the opening of the canal — the surface tangent to 
the upper bony edge is the base of the triangle ; OH — the upper side, 

OA — the lower side of the triangular in childhood, OH and O.Aj in 
adults ; V — the short knee and X — the long knee of the first part of 
the ophthal, art. in adults. 

canal. The ophthalmic artery is located inside of this triangle, 
between its sides and nearer to the base (see illustration 16). 

In the beginning the base of this triangle is relatively large. 
The point of branching off for the ophthal. art. from the internal 
carotid and the anterior edge of the arc of carotid, are nearly 
tangential to the same vertical surface. The angle of the ophthal,. 
art. branching, that is always larger than 90 deg., looks like a 
crossing of two arcs — ophthal. and inner carot. arteries. This 
picture we saw in a mature embryo and in children up to 4 years 
of age. (Illustration 16, .A. a.) 

In adults the picture is different. The base of the triangle wfith 
age becomes smaller. The lower side (OA,) gradually disappears. 
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t.e., the arc of the inter, carotid is gradually and actively 
straightening upwards and partly' forwards. As a result, the sides 
of the triangle come nearer, and the space occupied by the first 
,part of the ophthalmic artery is limited. Hence follow all variations 
in the correlation between the blood-vessels, optic nerve and the 
supporting tissue. The arc of the internal carotid artery (A) takes 
the form of an angle. The first part of the ophthal. artery (a) 
recedes 2-3 mm. backwards from the vertical line tangential to the 
anterior edge of the arc of the intern, carot. art. 

The first part of the ophthal. art. is seen already not as an arc, 
but as broken-line like P the shorter knee \/ the real start of the 
ophthal. art. — 2 mm. long-nearlj' preserves the previous relation 
to the arc of the carot, interna, but this part is' perpendicular now 
to the optic nerve, because the arc itself changed its place; the- 
longer knee — h — passes tangential to the lower edge of _the optic ■ 
nerve. 

If we seize the optic nerve with forceps, we .can displace it to 
one side and so approach the initial part of the ophthal. art., or if 
we press on the arc of the inter, carot. from below, then the optic 
nerve will be lifted up — we have no obstruction here. 

But such a correlation is possible and exists only with a definite 
structure of the intra-cranial opening of the optic canal, when the 
edges of both bon)- prominences are not tangential to one vertical 
surface (illustration 17, XX; X, X)j just the opposite, the upper 
one — Y — is moved forwards, the lower one — Z — backwards, so 
that the arc of the inter, carotid is tangential b)'- its . edge 
to the surface of the lower prominence (Z, X, X) and d'bes not 
reach the surface tangent to the upper one (Y, XX). The ophthal. 
art. branches off the internal carotid 3-6 mm. backwards from the 
edge of the upper bon)- prominence — Y. So we saw it in. 9 out of 
every 10 cases. But in ever)- 10th case, we saw a different correla- 
tion. The edges of both prominences are tangential to' the_ same 
vertical surface (Y, Z, X, X), so that the arc of the internal carotid 
is tangential by its anterior edge to the lower prominence and to 
the surface tangent to the upper prominence. The ophthal. art. 
branches off the carot. int. under the upper bony prominence Y, 
and the latter forms for it a bony roof. 

If in such a case we try to displace with forceps the optic nerve 
to reach the initial part of the ophthal. art., we will not succeed — 
the bone that hangs over the artery will be in the way, and also 
it we press from below on the arc of tlie internal carotid art. — 
our pressure will be transmitted to the optic nen-e, but the latter 
will not rise over the artery — the same bone will not allow it — as 
it will be onlv pressed against the bone. This initial part of the 
ophthal. art. 'in such case will be squeezed in the narrow space 
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between the sides of the triangle; t.e.. itetweon tiie opt, ncree and 
the upper knee of the arc of the internal carotid. 

And, in our opinion, such a state is important, not only for the 
function of the ophthal. art., but even for its existence. This .shows 
itself by the changes in the external architecture of the internal 
carotid and ophtliahnic arteries, and by tlie change.s in their lumen. 

Let us studv it more closely. Ordinarily the difference in the 
circumference of the carot. ar. before and after the branching off 
of the ophthal. art. is 2-1 mm., and dries not exceed 4 mm., btit in 
our cases, in 5 out of 10, the difference is o and even 8 mm. 1 hi* 
increase in this difference is due to the increase in the size of the 
internal carotid before the branching off of the ophthal. art. Because 
of that the carot. int. rnay look like an ampoule (in one of our 
cases). 

The opht. art. on the other hand was .smaller inside and was only 
4-43 mm. Externally the art. bad additional bends in the first 
part — it looked lifeless; and the branches — the po.sterior ciliary 
arteries — were abundant in angular bends instead of forming arcs 
(illustrations 17 and IS). 

Finally the lumen of the carot. int. showed here an earlier and 
more intensive agglomeration of sclerotic spots that formed massive 
layers and sometimes even a whole tube of bony hardness with a 
riny opening for the branching off of the ophthal. art. The lumen 
of-the ophthal. art. is narrow, the usual needle of a 2 gramme 
syringe could not enter it freely, as usual. And sometimes it went 
so far, that '’the initial short knee of the ophthal. art. had only the 
lumen of a capillary. From 10 of our cases, where the ophthal. 
ar. branched off the carot. int. under this bony roof, in two we 
found this capillary lumen of the initial part of the ophthal. art. 
(illustrations IT and IS). 

We can look upon this capillary lumen of the ophthal. art. as 
an incomplete intracratiial cut. Such an instance has already been 
described by Meyer for the intra-orbital part. But in our opinion, 
his cases and the cases (especially the consequences) that we saw 
not only between adults, but even in infants 3-4 months old, are 
really of embryonic origin. . 

The same intracranial interruptions of the ophthal. art. that we 
were the first to see ought to be reckoned according to its 
genesis, not only post-embryonic but even due to the age, because 
they appear together wnth senile arteriosclerosis. The immediate 
cause of their appearance is obvious from the above ■ described 
architectural changes under a bony roof. The mechanism of these 
variations is as follows: The initial short knee of the ophthal. art. 

^ described -above, is perpendicular to the optic 'nerve. 
Because the s} stoHc-wave, knocking at the upper wail of the artery, 
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tries to straighten the artery out, but meets the immense obstacle of 
the bony roof, it loses part of its locomotive energy before it 
penetrates -further- into the pphthal. artery. - But'this lost energy, 
does not disappear without trace — it is transformed qualitative!}’- 
into a new force — into a pressure, that is transferred back into- the 
arc of the internal carotid, and so increases the intra-arterial 
pressure of this artery, and this is fairly high in any case. So are 
created favourable conditions for- the local changes,' that we have 
just described, , 

The capillary lumen, or in other words, an incomplete interrup- 
tion of the initial part of the ophthal.. art,, due to age, starves the 



Illustration 17. Illustration 18T 


lllus. 17. Right eye. View from above. The ophthal. art. in its first 
part has an additional bend ; the medial part of the second part (5) is 
divided into 2 unequal branches, directed towards the medial wall of 
the orbit, and the more powerful posterior one is really a prolongation 
of the trunk of the ophthal. art. and follows the route of the post, 
ethmoid, art. I — a medial branch of the art. cil. post. long, arises, as 
a first branch by a common trunk with the central retinal art. (covered 
from above by the optic nerve). 3. — lateral branch of the ar., cil. post, 
long , 4 — a lateral branch with a small twig towards the eye.' 

Ulus. IS. Left eye. View from above. The ophthal. art. with an 
additional bend in its first part, rather weak in its size and appearance ; 
its medial part, in the second part, in spite of its bend, still preserves 
the magistral type and its forward direction. The order of branching 
is similar to illus. 17 — the first to arise is the medial branch of the art. 
cil. post. long, by a common trunk rvith the central ret. artery (covered 
from above by the optic ner\-e in such a way that only the dorsal part 
of the medial twig is seen (I) ; T — lateral branch of the ar. cil. post, 
long. In both cases the weakness of the branches.jnultiplicity of their 
bends formed with an angle instead of the usual arc. and the increase 
in their length are remarkable (female. SO years of age). 
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'whole svstem of its chief source of blood supply, and ii ou^ln :o 
cause it to perish. But this is an experiment sui f^cncris Maj^eu 
by nature herself, probably not known to ai^eninann uhen in liis 
experiments he cut across all th<; posterior ciliary nrleries in a 
rabbit and sometimes produced pluhisis bulbi (Martin liartelsj 
'* Blutgcfasse des Auges bci Glaukom Diss, Berlin, .190 )). 
.‘\nd this experiment of nature looks even more dangerous tli.in the 
cutting of the ciliary arteries. But we never saw in .such cases n 
phthisis bulbi, in spite of the fact that we are certain that this 
capillary lumen existed much earlier than our discovery. How 
then otherwise can one explain it, if not by collateral blood-supply, 
formed out of permanent anastomoses of the ophihal. art. t .'Nnd 
all depends onlv on the ability of those anastomoses to replace the 
■ interrupted route of the blood-supply. 

We judge the sufficiency of the development of the ophihal. art. 
anastomoses as we did before by the development of tlie variations 
of the basic magistral ; it would correspond to the law of Krause, 
mentioned already by Meyer. The law of Krause says, that 
variations arise because of wrong development of normal anasto- ' 
moses; and according to this law one would suppose that the 
. anastomoses of the ophthal. art. would be developed better in the 
case 64 (illustration L7), than in G4a (illustration 18). .A.nd the 
external view of the arteries in both cases follow this law — 
they . look better in the first case than in the second one, where we 
see relatively less variations in the basic magistral. 

And so on the basis of our cases we are convinced of how 
important in the life of every human being is the definite osseo- 
.vascular correlation, which develops in the narrow intra-cranial 
space in front of the optic canal. 

We established the important part of the bony roof as a direct 
cause of an interruption of the ophthal. arter}- at certain ages. 

But this is not the only cause of such cuts. We saw such an 
interruption with the normal osseo-vascular relation in this spot 
in the case of the so-called diffused form of the ophthal. art. 
described previously; especially when the medial branch of the 
second part of the ophthal. arter}'^, in-the orbit, looks as if being 
' cut, but really divides Into three branches, going in opposite 
directions to each other, and all of them perpendicular to the main 
trunk. See illustrations 19 and 20 in the case 68a; it appears that 
such an architecture creates conditions analogous to those, that 
(or the sequelae of those) we saw' in the initial intracranial part 
of the ophthal. artery, under the bony roof of the intracranial 
opening of the optic canal. The mechanism' of the action, different 
in form, is essentially the same. Here, in the case of A. 68a, we 
met an obstacle of bony^consistency that narrowed the lumen of 
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the initial -short knee of the ophthal. art. — V’ — in its whole length 
of 2 mm. , ' i , 

There was only a capillary lumen in the.cenfre of this blockage, 
hard!}" visible to the naked e^'e^ This so-called “ due to age ”, — 
incomplete interruption of the ophthal. art. ought to cause the 
destruQtion of the whole system. But we did not see it happening. 




Illus. 19 and 20. Left eye. View from above and below. The 
ophthal. art, goes round the optic nerve by a powerful arc, and medial- 
to the nerve in the second part, suddenlv comes to an end (81 and forms • ' ' 
3 lateral branches, that go in different directions with a perpendicular 
angle I — powerful muscular branch, from which branch off (2) cent. ^ 
ret. art., and later a medial twig of the ar. cil. post. long. (3) ; 4 — a 
lateral branch of the a. cil post. long. ; 5 — a lateral branch of the type 
of the lacrymal art., that gives off a lateral branch of 2nd degree with 
a small twig attached; 6 — ar cil. p. brevis; 7 — lateral branch; 8 — the 
point of dividing of the main trunk of the ophthal. art. ; 9 — a, cil. p. 
brevis. (Female 45 years of age). 

The external arcliitccture of the arteries gives evidence of tlieir 
good tonus, their good general state. TTie presence of variations 
of the ophthal. art., according to Krause’s law, points to a good 
local development of the anastomoses. 

If vou compare those 3 cases with the ” age ” interruption of 
the ophthal. art., tlien in the latter, we have to acknowledge (CSa)' 
— judging by the der elopment of the variation.s — a better, state of 
anastomoses, than in the other 2, and in those 2 the second one 
(G4a) has the worst anastomoses. 

And so, watching the cases of ” age ” interruptions in tiie initial 
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intracranial part of the ophthal. an., wc realise ilie important role 
of the anastomoses of the ophthal. art., and Nve lu-gmto understand 

their importance. , , . 

Let us return now for a moment to the question of the branchin*, 
of the ophthal. art. and, following in the footsteps of the prc.vious 
.authors, trv to contrast an ordinary scheme of this hranching 
—then as a first branch we have to nominate tlie medial one of the 
long post, cil., art., forming a common trunk with the central ret. 



Illustration 21. Illustration 22. Illustration 23. 

Ulus. 21. Usual type 148'5 per cent.). Art. cil. posteriores and art. 
centr. I etin. branch oS together in thefirstparl of the opbthalm. artery. 

The first to branch off is the medial twig ot the art. cil. post, longa by 
a common trunk with the ar. cent, retin. The central retinal artery 
has the magistral type with the usual lorward direction and crosses the 
optic nerve from above. 

Ulus. 22. Variation. The central ret. art. arises first, as the first 
branch {19’3 per cent.) ; the long post. cil. art. arise separately, and 
their medial branch is located in the second part of the ophthal. artery. 

Ulus. 23. Variation. The iactym, art. arises first (13'3 per cent.) ; all 
the others — the cent. ret. art,, and the long post, cil , ar. branch off it, 

art., instead of the central ret. art. according to Meyer, or lacrymal 
artery' according to Testut. 

It does not mean, of course, that other branches cannot be the 
first ones. If we try, guided in each case by the first -branch, to 
divide all our cases in groups, we will have 4 groups. The most 
numerous one will. be the group with the medial one, as the first 
branch (50 out of 103 or 48-5' per cent.). Then follow 3 weaker 
groups, nearly equal to one another — 2nd with central retinal - 
artery, as the first branch (20 out of 103— 19 3 per cent.) ; third 
with a lateral branch (19 out of 10-3—18-4 per cent.) and the fourth 
one— with the lacrymal artery (14 out of 103 or 13 5 per cent). For 
illustration we include a scheme of 7 illustrations (21-27).- 
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■ In the first 4 we see variations of branching (in one of the 
illustrations showing the lateral branch, as the first, , one can also 
see the usual in such cases variation in the position of the-ophthal. , 
art.— going below, and not above the optic nerve— usually in one 
eye only in all our cases). The remainder of, the 3 illustrations 
show the variations of the position of the ophthal. art. going across ; 
^-the optic nerve medially and from below, interruption of the medial 



Ulus. 24. Variation. The lateral branch of the long post, cil, art. 
comes off first (18'4 per cent.) ; the central ret. art,, and the rest of the 
long post. cil. arteries arise separately and In different parts of the 
ophthal. art. The ophthal. art. has a magistral type ; goes forward as 
usual, but crosses the optic nerve from below instead of above {13'5 .. 
per cent.), 

part of the ophthal. art. with an incomplete forward direction — 
and in the last one, a complete change of direction from a forward 
one to a posterior medial one and the main trunk of the ophthal. 
art. going the way of the post, ethmoid art. 

A scheme of variations in the location and branching of the 
ophthal. art., according to our researches is shewn in 103 cases, 
illustrations 21-27, I-YII. 

The basic magistral of the ophthal. art. is marked by the letter A; 
its branches — by numbers, the same as in all illustrations, 1 — a 
cent. ret. art., 2 — medial branch of the ar. cil. post, long; 3 — lateral 
branch of the a. cil. post. Ion. ; 4- -lacr 3 ’m. art. ; 5 — sup. orbit, art. ; 
6-7 — muscul. art.; 8 — post. elhm. art. ; 9 — anter. ethmoid art. ; 10 — 
the point of division of the basic magistral. Right eye, view from 
above. 

The last variations make the human ophthal. ar. similar to that 
of the animals, where we aiwa}S saw the art. end behind the bulb 
and dividing into two powerful branches — post. cil. art. (see illus. 
28) — the result in 50 cases of pigs’ and cows’ eyes. 
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Illustration 25. Illustration 26. Illustration 27. 


Illus. 25. Variation. (6’79 per cent.) •. the ophtlial. art. lost the 
magistral type ; the medial part of its second part is divided into 2-3 
lateral branches, out of which the weahest goes forward, as would the 
magistral, and the more powerful one goes directly to the medial wall 
of the orbit, following the route of the posterior ethmoid, art. 

Illus. 26. Variation (4'8 per cent.) ; the ophthal. art. lost the forward 
direction, goes to the medial wall of the orbit, follows the route of the 
posterior ethm. art. (may divide itself or not). 

Illus. 27. Variation (0"97 per cent.) ; theophthal. art. passesunderthe 
optic nerve in the same direction, as illus. 26. 



Illustr.ation 28. 

'design of the ophthal. art. of the cow and oie 
A ophthal art. ; it gives at hrst a t-wig to the optic nerve ll\ art * 
brevis, and later divides in '> branchpc i -i ^ 

they give twigs to the chor“oidea-art cif bre^m'/il-irra" 
of the choroidal vessels two vortices are visible. . 
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And so, coming- back to our question, we have to acknowledge 
that the first branch most frequently is the. medial one of the post,, 
long cil, art. with a common trunk with, the centr. ret. art. Buf it 
will not be the “norm” that was looked for so unsuccessfully 
by Meyer, it will be only the usual and more frequent order of. 
branching, purposeful as far as all the long post. cil. art. - arise 
together in the first part (up to the first angle), and this gives them 
a great privilege from the haemo-dynamic point of view. But this 
purposefulness is only relative and may be changed in the reverse, 
position, when the correlation with other tissues (for inst: the 
supporting one) will be changed, as we saw in our 2 variations 
with the “ age ” interruptions of the ophthal. art. (illustrations 
17 and 18, cases 64 and 64a). 

Here, in both cases, the first branch was the medial one of the 
long post. cil. art. by a common trunk with the cent. ret. art. ; it 
looks like' a “ norm,” but both of them, although in a different 
degree, proved to be unsatisfactor}' with appearance of the 
interruption due to age, because both of them probably possessed 
only weak anastomoses. At the same time, the, third case of the 
same group (illustrations 19 and 20, case 68a) had at.^rst quite an 
extraordinary one — a muscular artery, that even did not enter into 
our scheme — and it was quite successful in dealing with such an 
interruption, because in passing through embryonic variations it. 
was provided with good anastomoses and they were -brought into 
action, when tieeded. 
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Introduction , 

This study was stimulated by the recent work that has been done 
on the transplantation of vitreous particularly by Cutler’. Many 
attempts have been made in the past to remove vitreous without re- 
placement or to replace it with saline solution, air, or animal vitreous. 
With the advent of the Eye Bank, and the availability of fresh 
human vitreous, we determined to conduct further studies. The 

* Under the auspices of the Eye-Bank for Sight Restoration, Inc. Director of 
Research, Herbert M. Katzin. Visiting Research Fellow, John Elum, Adjunct 
Physician to the University Eye Clinic of Geneva (Switzerland). 
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present report is of a preliminary nature and we expect to amplify 
the studies with human material at a later date. 

Literature 

We shall not attempt to make an exhaustive survey of the litera- 
ture as this will be published elsewhere with the clinical jiaper that 

is being prepared on the subject (brilz"). . , ^ . f 

In 1890, Ford^ reported on the Proposed Surgical Treatment ot 
Opaque Vitreous. He withdrew from ten to eighteen minims of 
vitreous through a needle inserted above or below the external rectus 
muscle. The procedure was repeated in three or four dar s and 
vitreous was withdrawn as many as four times. The amount with- 
drawn depended upon the consistency of the eyeball, hord assutm d 
that clear vitreous was resecreted. 

In 1893, Deutschmann\ reported a few good results from the in- 
jection of animal vitreous into human eyes for the treatment of 
retinal detachment. 

In 1911_, Elschnig^ extracted vitreous and replaced it with saline 
as a method of replacing pathological vitreous. 

In 1912, Rosentstein®, carried out forty -two vitreous aspirations 
on tw’elve patients who had traumatic vitreous opacities, disseminated 
choroiditis and iridocyclitis, and he observed no ill effect from the 
procedure. 

In 1912, Komotoq “ washed out the vitreous ” m two cases of 
eyes that were blind due to vitreous haemorrhage. H e made a scleral 
incision and washed out with a 0*6 per cent, solution of sodium 
chloride. 

In 1921, Erlanget®, removed 0*5 to 0*7c.c. of vitreous and repeated 
it in ten days on an eye which had an infected Elliot’s trephine. 
The procedure saved the eye with some vision. 

In 1921, Blatt®, did vitreous aspirations on four patients, removing 
0*6 to 0*8 c.c. with satisfactory' results. He mentioned as indications, 
all forms of ritreous haemorrhage due to trauma and uveitis. 

In 1922, Blaisch^®, performed three punctures on successive days, 
removing 0*4 to 0*6 c.c. each time on an eye that had an intra-ocular 
infection following a perforating injury ; the vitreous cleared rapidly 
and the eye was saved with corrected vision of 6/18. • ' 

In 1924, Hamburg”, reported on fourteen cases of chronic irido- 
cyclitis treated by vitreous punctures and aspiration. He reported 
good results in approximately 1/5 of bis cases. 

In 1924, R6chat*2, experienced failures in three cases using vitreous 
extractions for chronic uveitis. 

In 1924, Bleidung'^ reported on sclerotomy without vitreous 
aspirations in vitreous opacities or bleeding. 

In 1925, Zirm”, did vitreous aspirations on four cases with 



762 Herbert M. Katzin and John Blum ' 

vitreous opacities. The result was good in one case, and the other 
three were doubtful. - . . ' ' , . 

In 1927, BufilP^ presented seven cases, of vitreous extraction 
with good results. They were cases of vitreous haemorrhage, opacities 
and glaucoma. ' ' - > 

In 1928, zur Nedden^®," used' aspiration of the vitreous in cases 
of ectogenbus infections, vitreous bleeding, diffuse choroiditis, 
traumatic and haemorrhagic glaucoma and embolism of the central 
retinal artery, but he did not replace the aspirated vitreous. 

In 1946, Cutler withdrew and replaced vitreous with vitreous 
from human donor eyes. In two out of three cases in which there 
was old haemorrhage, the transplant was successful in reducing the 
opacity.' ' ' ■ . 

Methods and Materials . ‘ 

Rabbits were used because of ease of handling and convenience.; 
Thirty-nine eyes were experimented upon and several methods were 
employed to study the transfer of vitreous. 

Group L In five eyes the vitreous humour was withdrawn with- 
out replacement. In these eyes 0‘5 to IT.c.c. vitreous was 
withdrawn through a 20 gauge needle at six o’clock, 5 mm. from 
the limbus. . ■ 

Group 11. In. six eyes, the vitreous w;as withdrawn' and saline 
was injected. In these eyes, 0'7 c.c. vitreous was withdrawn 
through a 20 gauge needle at six o’clockj 5 mm. from the limbus - 
and replaced with sterile saline by injection through the same 
needle. 

Group 111. In four eyes 0T5 to 0'2 c.c. aqueous was withdrawn 
through a 26 gauge needle which was passed through the limbus 
and the fluid volume of the eye was restored by. the injection of 
vitreous with a 20 gauge needle through the sclera at six o’clock, 

6 mm. from the limbus. 

Group IV. Vitreous was withdrawn and replaced in 24 eyes. 
Three different methods were used ; . 

{a) In tsvo eyes fixation sutures were used to draw the eye over 
and the region at six o'clock 7 mm. from the limbus exposed. A 
suture was placed in the sclera, and with a 17 gauge needle 0’5 c.c. 
of vitreous was withdrawn and replaced and the suture tied. 

(6) In fifteen eyes, 0‘7 c.c. to 1‘0 c.c. vitreous was withdrawn 
from a donor eye through a 20 gauge needle and injected' into the 
recipient with a 23 gauge needle through the same hole. 

(c) In seven eyes, a mattress suture was placed 7 mm. from the 
limbus in the sclera at 6 o’clock. A 3 mm. incision was made w'ith 
a Graefe knife between the arms of the suture and from 0'2 to 
0'4 c.c. was withdrawn through a 20 gauge needle and injected 
simultaneously through a 25 gauge needle. The suture was drawn 
taut and tied as the needle was removed. 
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Groub /. in '-j'—' — - , 

‘immediately after ^vithdra^val of vitreous bvit returned 
after two to four days. The vitreous became hazx, sub.ului} 

- during the first week. In three cases, retinal detaclnnentnr.i.urrcd 
with a hole noted at the site of injection. In two of these, the 
detached areas subsided within the first month and healed uith a 
small area of fibrous tissue proliferation, forming a retinitis 
proliferans. In the third case, the detachment was still present on 
the fourteenth day and the rabbit died on the seventeenth day. Ot 
the four cases that survived, all eventually showed pigmentation 
reaction around the site of ])uncturc and clear vitreous with normal 

tension. “ - . , , , 

Gvoiip //. Of- these sik eyes, one remained clear and five 

developed vitreous haze. Three of those that developed haze also 
developed complete retinal detachment which -did not subside. 
The other two cleared. After six months the three eyes which did 
' not develop retinal detachment had completely recovered e.xcept 
for pigmentary’ reaction around the site of injection. 

Group III. In these four eyes, a white, convoluted, fluffy opacity 
appeared at the. site of injection immediately after introduction of 
new vitreous. The opacities cleared in the course of one week, 
in three instances, and 'in the fourth instance, it took four weeks, 
All the eyes remained with clear vitreous, normal tension and the 
typical pigmentary reaction around the scar. 

Group IV. {a) In one of these two eyes, a cataract formed after 
the operation and the details could not be followed. In the other 
eye, a haemorrhagic reaction occurred in the region of the incision 
and cloudiness of the vitreous developed which took, two weeks to 
subside. The vitreous remained clear, thereafter, and there was no 
detachment, although there was pigmentary reaction around the 
scar. 


Results 

In these five eyes the tension became very soft 


(6). In these fifteen eyes, vitreo.us remained clear in two and 
opacities developed in thirteen. The opacities were marked in ten 
and mild in three. Of those that were marked, six cleared within 
a period of two to four weeks ; two cleared in a period of two months 
leaving an area of proliferated fibrous tissue and two did not clear. 
There were four retinal detachments, of which two healed and two 
remained detached (.the. two with persistent dense vitreous haze). 

(c). In these seven cases, the vitreous was not as easily controlled 
and a certain amount was lost during the process of injection. In 
pne case, a traumatic cataract formed which prevented visualization 
of the interior of the eye; in one'ease detachment occurred which 
subsided aner seven days. . Vitreous opacities occurred in all these 
cases and there was a small amount of haemorrhage near the puncture 
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.ite in three! However, all of the eyes healed with clear viUeon>^ 
and the usual amount of pigmerttary reaction around the site of 

injection. ■ 

The follow-up period was six months. 


Comments 

-It will be noted that the transplantation of vitreous is not without 
its'complications. Although retinal detachments in rabbits arc prone 
to heal spontaneously? nevertheless, a significant ninnl>t*r ocemreu 
that did not subside. Cataracts occurred due to injury by the operator. 
The lens in the rabbit’s eye is quite large and dinicult 4.0 a%oid when 
a large amount of vitreous is removed. Vitreous ha i'e, we helu-vc, 
is due to alteration in the physico-chemical properties of the injerted 
vitreous and the uveal reaction around the puncture site was norinal 
wound healing. ><o case of chronic uveitis was noted. 

In the human, the pars planum approach to the vitreous is con- 
siderably easier, the lens is smaller, but the human eyes would not 
be normal eyes when selected for a vitreous transplant 
, So far as the structural change in injected vitreous is concerned, 
there are undoubtedly significant alterations caused by the passage 
through a narrow needle, but from a clinical point of view, the 
transplant may still be successful and in our c.vperience, vitreous 
transplantation is more successful than replacement with saline. 
The eye of the host may metabolize the injected vitreous and accept 
it into its own structure. 


Summary and Conclusions 

Transfer of vitreous was studied experimentally in thirty-nine 
rabbit’s eyes with a follow-up period of six months. Several’ types 
of procedure were used which are described in the text and' the 
comparison between these procedures in the experimental animal and 
in the human have been discussed. 

Two traumatic cataracts were produced, six, retinal detachments 
occurred which persisted and a localized fibrou§ tissue proliferation 
around the puncture site oOcurred in seven eyes. These complica- 
tions, particularly the retinal detachment, are significant and should 

be borne in mind in the election of vitreous transfer as a clinical 
procedure. - - , . 
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AUTOHAEMO-THERAPy IN HORDEOLOSIS* 

BY - 

H. J. Stern 

JERUSALEM 

AutohaemO'THERAPY seems to fall into oblivion. In this age of 
sulfonamides and penicillin it is regarded by many as a sort of 
mediaeval witchcraft. It has been tried and recommended in so 
many conditions, and the disappointment of bona-fide followers 
has frequently been so poignant, that it has fallen into discredit 
even in cases where its action is beneficial beyond doubt. 

Autohaemo-therapy has been tried in asthma, serum sickness, 
urticaria ; it has been employed in herpetiform dermatitis and. 

* Received for publication, July 8, 1947. 
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pemphigus, in mainna and hemiplegia, and in 

IfmTa’Th^tic^lShawl nml thorough 

disTpoinlmcnt. tepid recommendation or no reference at all in 

Thirbewd^ring state of affairs is due to the fart that autohaenm- 
therapv has been employed without discrnmnatirm m a tmutpud. 
of conditions, with disappointing results m most of them. 

There are ^ome conditions, however, in which anioh.'icimi-ther.ip. 
is of unden, able value. Its beneficial effect on funim ulosir. 
well known, and the same applies to hordcnlosis. but it scvmi- 
- that the great number of alternative therapeutic agents, particniarlv 
sulfonamide and penicillin lately, have overshadowed its value nml 
that it is but rarely used nowadays. It might he justified, therefore, 
to recommend once more this simple and effective ihcmjiy which 


has proved beneficial in so many cases. 

A crop of styes, distributed over montbs somotime.s, ran be one 
of the most trying condition, both for patient and doctor. 'Hie 
number of remedies recommended for it shows tliat none of them 
is really satisfactory in all cases. To mention some: hot foment.'o 
tions of course, and incision ; ointments, paints, vaccines and auto* 
vaccines; yeast, vitamin A, tin salts, particularly .stnnnoxyl, and 
lately the sulfonamides and penicillin. Ultra-violet, infra-red and 
even X-rays have been called to help. Autohaemo-therapy and 
autosero-therapy also belong to this incomplete list, and so dots the 
vast number of preparations for parenteral protein shock tlifrnpy, 
beginning with milk. 


There can be no doubt that all these therapeutic agents are useful. 
Local treatment combined with general medication is usually 
efficient, and, after all, even the most refractory hordeolosis yields 
eventually to a well directed therapy. But frequently it is taking 
up much time, it may even incapacitate the patient as in protein 
shock therapy, the preparation of auto-vaccines is a long, expensive 
procedure, and sulfonamides are potent but toxic drugs. 

This is the reason why autohaemo-therapy seems to be highly 
recommendable. It is easily applied, keeps the patient on his job 
and IS easily available. As to the results it is felt that they are as 
good asanj- if not better, 1 have used autohaemo-therapy on a 

Kek If a patient tells me that he 

feels his third or fourth stye coming up he receives invariably an 
- intramuscular injection of I0'c.c. of his own bIood~and it is very 
rarely necessary to repeat this after a week or two. I had occasion 
to observe many of the patients thus treated over a long period and 
could satisfy myself that the cure was a definite one; ^ 

A few case histories shall illustrate this 
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(1) Cpl. W., aged 28 years, was an orderly in my hospital- who- 
reported sick in March, 1946, stating that he had suffered from ’ . > , 
styes for the last 5 months, that he actually was never witbout at " 
least one or two during this time. He had received treatment on , . ' 
the usual lines b)' my predecessor which relieved the, discomfort at 

the time and made the styes clear up quickly, but they kept recurring. V 

On examination he presented a mild chronic squamous blepharitis - ■ . 
and one discharging as well as two 3 ’oung 'Styes. He felt run down 
and listless but w’as otherwise healthy. - ' _ ■ , - 

One injection of 10 c.c. of venous blood was made into the 
muscles of the thigh and the patient was instructed to stop all local 
treatment except hot fomentations.' ,Two days later he reported 
back. The styes were going down and he felt subjectively -better. . 

A week later he reported again w'ith a small stye on one lid just - 
beginning. A second injection of 10 c.c. was made, the stye did 
not develop but became resorbed and from then on— he w'as observed 
for 6 more months — he had no further trouble. After the first : . 
injection he volunteered the information — brought forward hesitat-, 
ingly and diffidently — that he felt ph}fsica]ly better than ever before - - 

and that he was sure it was no imagination. , , 

(2) Pt. T., aged 22 years.' Reported with recurrent styes which 
had almost incapacitated him for the past 4 months. He had 
received routine treatment from the Medical "Officer in his unit. 

On examination he presented one she in the right upper lid which ■ 
closed the eye and made it impossible for him to do his work. He 
received one injection of 10 c.c. of his owm blood, and w'as told to ' 
stop local treatment except hot fomentations. 

He reported back after one week. The st 3 'e had disappeared and 
he felt well. He was seen again after one month when no further- 
styes had developed, and he wrote, after having been posted away, 

, 5 months later that he had not had any more trouble with his eyes. • ‘ 

' This list could be extended but would become monotonous. It 
may suffice to say that autohaemo-therapy has been used for mSnj' 
years, that all cases responded most satisfactorily, and that pnlj' 
rarely more than one injection had to be given. 

It is not the purpose of this communication to speculate about 
the biological mechanism of this therapeutic procedure. It seems 
correct to assume that the blood, taken from the vein and injected 
into the muscle of the patient, has the properties of foreign blood 
perfectly adapted to the biological equilibrium of the receptor 
organism. It leads to a dcsensitization through stimulation of the - 
reticulo-endothelial sjstem. It is conceivable that specific anti- 
bodies are formed. 

All this can, of course, be provoked by any protein shock therapj-. 
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It is emphasized, however, that auto-hnemotherapy seems to be 
simpler, cheaper, less brutal and all the same equally effective as 
more elaborate procedures. 


ANNOTATION 


Medical Imposition 

Devoted Austenians will remember among many felicitous sen- 
tences in her works, that in Mansfield Park, where it is stated that 
Lady Bertram was the happiest subject in the world for a little 
medical imposition. This leads one to offer some remarks on a very 
threadbare subject, viz., how far it is expedient to tell the whole 
truth to our patients. ? 

A great deal depends on the type of patient and what is the 
matter with the eyes. A nervous sensitive patient of middle age, 
with a speck or two in her lenses and with full visual acuity, need 
not be told that she has incipient cataract. Should she mention the 
•possibility of cataract developing we should e.vplain that, while it is 
technicalh* correct to say that she has some signs pointing that way, 
it will probably be many years before any serious diminution of 
vision will happen. One needs to be explicit over glaucoma cases, 
possible growths, and wounds of the eye. In the last case the 
■ sufferer will be well aware that all is not well with his eye ; but an 
. early glaucoma case with good vision and field will need careful 
handling. It is quite essential to get such a case to understand 
that -the eye is in a bad wa3' and it would be most improper to 
inculcate anything approaching a Jaissez fairs attitude. - Each 
surgeon must make up his own mind in each case. -No explicit 
rules can be laid down for his guidance; but in general it may be 
stated that there are occasions where a little “ imposition ” ma}- be 
not onlj' desirable, but also permissible. We recall the case of a 
middle aged lad}' with some lenticular opacities and full vision, to 
whom we did not mention the word cataract. About a v'ear later 
she called on us again and asked if, at her last visit, we had noted 
an^'thing amiss with her ec’es, as she had in the interval consulted 
someone else who told her she had cataract, and expressed surprise 
that no one had told her of it. Her vision was still. 6/6 and we said 
it was our opinion that the word cataract should not be mentioned 
in cases such as her’s where no diminution of vision was noticeable. 
Some people ask to be told the whole truth, and occasional!}' others 
will implore us not to frighten them. 
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It is also well known that patients do not always tell us the 
whole truth in their histories, and one sometimes meets with a case, 
more likely in hospital than in private practice, -where the results of 
an eye injury bear no comparison wjth the trivial cause narrated by 
the patient. Such a case was a ymung man who ascribed a ruptured 
globe with no perception of light to ha%'ing fallen on the pavement 
and knocked his eye on the kerb stone. Some months later w’e met 
him in prison ; but hasten to add that our oym presence there was 
not due to any summary' conviction, but purely to the fact that we 
were asked to go and help a friend, who was the. assistant M.O., 
to provide half-a-dozen old lags with glasses to enable them 
to see to do their official tasks. 


BOOK NOTICE 


Diseases of the Retina. By Herman Elwyn. Pp. 587 and xl, 

170 illustrations, 19 in colour. London; j. and A.' Churchill.. 

1946. Price, 45/- _ - 

It is well recognised that man}' bodily ailments have characteristic 
manifestations visible by ophthalmoscopy,, and the diagnosis of 
serious constitutional disease is not uncommonly made first, and 
frequently quite correctly, by the oculist. The author states in his 
preface that he has aimed at a complete and systematic presentation 
of the diseases which affect the retina in order to supply the needs' 
of students and practitioners, presumably both of medicine and 
ophthalmology ; to this extent the book is a compromise with some 
of the inherent disadvantages which such must entail. From the 
ophthalmologist’s viewpoint, it may be questioned if it is advisable 
or desirable when dealing %vith an organ whose parts are so closely 
integrated as the eye, to devote a book of this length to diseases of 
the retina alone with little and only passing reference to the 
oecology of the organ as a whole. 

As a compromise, howe%'er, it must be regarded as eminently 
successful. The first part is devoted to a, consideration of retinal 
diseases resulting from disturbances of circulation interpreted widely 
and including blood diseases, diabetes, and certain other conditions 
such as disseminated lupus erythematosus. Subsequent parts deal 
with retinal vascular malformations; degenerative diseases' on a 
hereditary basis; inflammatory' diseases of the retina (a section in 
which one may feel that undue emphasis is laid on tuberculosis) ; 
retinal tumours ; diseases leading to retinal " detachment ” ; develop- 
mental anomalies including macular colobomatn, melancsis retinae. 
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and congenital retinal folds; and finally, radiational injuries 
intense light and from lightning. Contrary to generally accepted 
teaching, it is snggeslod that some part of the short wave emission 
may reach and be responsible for damage to tlic retina. 

Since it describes or mentions the fnndns changes ryhich n^^y^ 
been observed in a %vholc host of general medical conditions, this 
book will be welcome to the ophthalmologist. A valuable, >nt 
no means comprebensive bibliogrnfdiy is appended to the section on 
each disease' discussecl : through this it is possible to fol ow up 
aspects which one may consider too briefly described, sue as 
genetics in the sections on hereditary defects and the patho ogj o 

many conditions. . , , 

To the general physician too, this book should be usetui, ana 
altogether it may be warmly welcomed as a pain.^taking an 
fully thought out contribution to that ever widening field wherein 
ophthalmology and general medicine are recognised to o\er ap. 


CORRESPONDENCE 

POST-OPERATIVE SECURITY IN CATARACT CASES 


. To the Editors o/The British Journal of Ophthalmology. 

Dear Sirs, — The paper by Mr. T. G. Wynne Parry on 
Operative Security in Cataract Cases ’ {Brit.JJ. OphthaJ., Septem er, 
;i947) is.of unusual interest. Dealing with ignorant unco-opera tive 
native patients one is never surprised to see the morning scatarac 
■ case sitting outside in. the afternoon sun, so any method w ic 
' offers added ■ security in the closure of the corneal %yound 
attract attention. But surely the shutting off from view ot the 
periphery of the anterior chamber for four or five dajs Pp*^ 

longer is a disadvantage ? A small hyphaema may be absorbed in a 

time, a point of- significance' if this complication is to hie trea e 
statistically ; also an early hypopyon may be missed and time lost 
before resorting to subconjunctival penicillin. t r, . 

Relying on rapid sealing of the conjunctiva to the ^ 
for some time been' using, a subconjunctii’al approac ( as jr. 
Med. Jl., May, 1946). Brieflv, an horizontal incision less than tne 
width of the cornea is made in the conjunctiva some D mm. above 
the limbus, and through this the conjunctiva is undermined a i 
round the upper half of the cornea, the separation being no more 
than Nvill allow the blade- of a scissors to pass easily. M orth s 
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muscle forceps is then placed on the limbus at right angles to the- 
12 o’clock meridian with one blade superficial and the other deep to 
the conjunctiva. When locked this forceps gives excellent fixation 
and a keratome can be passed beneath the blades without the. globe 
rotating, or the anterior chamber can be opened with a B.P, No.- 15 . 
knife “ ab externo.” The rest of the operation is on established 
lines for the “ keratojne-scissors ” section except that the outer 
blade of the scissors is passed beneath the conjunctiva. I usually 
place a mattress suture in the conjunctiva before, ‘‘fhaking the 
corneal section ; when tied it puts a certain amount of tension on 
the conjunctiva and so helps to keep the edges of the . corneal wound 
in apposition. ' ' ' , 

I believe that the protective cushioning effect of the intact con- 
junctiva over the corneal wound prevents painful' stimuli '"which 
must otherwise occur as the eye turns and-the wound edges are 
rubbed by the lid. Certainly patients seem more comfortable than 
with the Staliard-Liegard corneal suture. As the section is more 
“limbic” than “corneal,” the ultimate result is an invisible scar. 

I am, Yours faithfull}'', 

A. 1. Boase. ' , , 

- I 

MULAGO HOSPITAL, ' . ' , , / 

\ * • *, 

KAMPALA, UGANDA 

October 20, 1947. 


NOTES 


A SLIP insertion in the August and September 
Ophthalmic Literature issues of the Journal drew attention to the sub- 
scription for "Ophthalmic Literature” rvhich 
starts on January 1, 19-48. It is £3 3s. per annum, and, if included 
in the annual subscription to the British Jourttal of Ophthalmology, 
the total is £5 5s. 

We understand from the manager that though orders have come 
in regularly since the proposal was announced the response on the 
whole has not been quite up to expectation. The Journal cannot 
make a present of “Ophthalmic Literature” to its subscribers as 
Monograph Supplements have been supplied in the past. The 
former is a regular quarterlj’ production, the latter appear at 
sporadic intervals and rarely more often- than once a year. 
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There i? ahvay? a stronj: chnner that n slip insertinn may be pul 
on one side, mislaid or forj^otlen. Iti such rases tr-itcralion some- 
times bears fruit. We should not like to think that our subscribers 
"ere actuated by sentiments similar to those of the Friend of 
Humanity in Canning's “Needy Knife-piinder " : — “1 give thee 
sixpence I I will see thee tiamn’d first.” 


• • • • 

Leslie Dan* Thk Leslie Dana Gold Medal, awarded 
old Medal annually for outstanding achievements in the 
prevention of blindness and the conservation of vision, for the current 

}ear has been awarded to Dr. Frederick H. Verhoeff, of Boston, 
Mass. 


Royal So'icr • of PrcRidt’itf, Harold Levy; Immediate Past- 
Mcdicinc, Section of President, V. F. H. Adams; Vice-Presidents, 
Ophthaim^ogy Sir Stewart Duke-Elder, K.C. V.O., F. W. Law, 
for's«s?o'n Commodore P. C. Livingston, C.B.E,, 

_ ^ 'A. B. Nutt, J. D. Magor Cardell, Charles 

Goulden, O.B.E., John Marshall, M.C.,. F. A. Williamson-Noble; 
Other Members of Council — Physicians, Harvey Jackson, Joe 
Pennybacker. Macdonald Critchley; Metropolitan Members, A. J. B. 
Goldsmith, Mary A. Pugh, B. W. Rycroft,- O. B. E., Victor Purvis, 
Arthur Lister, Hon. G. J. O. Bridgeman, M.C., A. G. Cross, H. E. 
Hobbs, Philippa P. Martin ; Provincial Members, Dorothv R. 
Campbell, J. P. Lloyd, G. T. Willoughby Cashell, G. I. Scott, 
0. M. Duthie, R. N. B. Cridland ; Representative on Library 
Committee, Arnold Sorsby ; Represetdative on Editorial Committee, 
E. Wolff, , 

Dates reserved for meetings of the Section. Meetings are held at 
5 p.m. (Cases at 4.30 p.m.). 1947 — December 11. 1948 — ^ 

February 12, March 11, ApriE, June 10 (Annual). N.B. — Meetings 
may be changed, to Fridays at 8.30 p.m. If so, due notice will be 
given in the Diary Card.” - 

P. M. Moffatt, 115a, Harley Street, W.l, A. Sev-mour Philps, 
104, Harley Street, W.l. — Honorary Secretaries. 

». * • * 

Inquest from a Swiss A YoxJNG Swiss ladj’, 27 years of age, is 
phthalmic Nurse- anxious to visit England in the Spring of 1948 
ecre ary Order to improve her knowledge of English. 


*Combined Meeting with O.S.U.K. 



After i '^^^^'3.}ist f^P’^alitr, ' n ' • 

If ^ ^^rse. ^^napp -^or ^ P^va^g. l 
'^adlJe i, ou, f'n Vef"''”'’' ■ 

Basle «n I,., . ' Basfe^ ?V /., 


have re ■ ■ 

4lS?|5iS:§§32^is; 

■|£:^SS|SgS5f3p? 

_ Jo.. * * - . ’ 
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Ophthalmologicum) ; Dr. Ehlers (Secretary-General of the Con- 
cilium Ophthalmologicum); Dr. Bailliart (President de I’Association 
Internationale de Prophylaxie de la Cecite) ; Dr. Lavery (Eire) ; and 
Dr. Churchill (Secretarx’-General Adjoint de I’Association Interna- 
tionale de Prophyla.\ie de la Cecity). The accounts were scrutinized 
and passed as correct, and it was decided to hold the next general 
assembly of delegates and members and the scientific meeting in 
London in 1950. 

The quarterly journal, La Revue luiernationale dtt Trachorue, 
which is published in French and in English, is the official organ of 
the I.O.A.T. Publication ceased during the War, but it is hoped to 
recommence shortly. Articles b}' members of the I.O.A.T. ma}' be 
sent to Dr. Jean Sedan, 94, Rue Sjdvabelle, Marseille, Secretaire- 
. General de la Ligue contre le Trachome, Editeurs de La Revue 
Internationale du Trachome. 

Membership of the I.O.A.T. is by an annual subscription of 
twenty -"five shillings sterling; this ma}' be paid to the account of the 
I.O.A.T. at the National Provincial Bank, 23, Wigmore Street, 
London, W.l. Larger -donations from ophthalmological societies 
are invited for the purpose of meeting the general expenses of the 
organization. - 

If circumstances permit, La Revue Internationale du Trachome 
will be posted to members as published. 

Further information may be obtained from the President, A. F. 
MacCallan, Westminster Hospital Medical School, 17, Horseferiy 
Road, London, S.W.I., or from the Secretary-General, F. Wibaut, 
P.C. Hooftstraat, 145, Amsterdam. 

~ 

. Abstract ot the jWill 7th December: I Charles. Thomas Masters, 
Soec't^U-I^^er*' Spectacle-maker, of St. Clement Danes without 

' . ' Temple barre, being sicke in, bodie but of 

perfect memorie laud and praise be given to God . . '. Soule into 
the hands of Almightie God my maker and of Jesus Christ . . . 
my bodie to be buried in decent Christian buriall. After payment 
of debts and funerall ... I give unto m 3 ’ sonne Francis Masters 
all my estate whatsoever whether it be redie mone}’, bills, bonds, 
specialties, leases or any thing els to be paid to him when he shall 
accomplish the age of IS and in the meantime I request my loving 
brother Edward Masters to have a special care over mj- said child 
and see him well brought upp, to whome I committ the custodie 
and keeping of my said child and if it happen ... to d 3 'e before 
he accomplish, the age of 18, then I give to my brother Twigden 
Masters 40s. to make him a ringe. Item. I give to my brethren 
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John and Richard 20s. a peece. Residue to brother Edward, my . 
executor. Witnesses. John Horne, Thomas Fox, Mary Masters. 
Proved 9, March 1625. (P.C.C. 37, Hele). . 

King James the First died in 1625. Masters signed his will on 
Dec. 7 of that year, and it was proved on March 9th, 1625/26 O.S. , 
It is a pity that he does not mention any of the tools of his craft. 

” * if- 91^ ' V ’ ' 

Barnades, Goggles THESE terras are all' slang for spectacles and 
an ig amps like many other slang words are quite descrip-. 
tive. Barnacles appears to be the eldest of the three;; The shorter 
Oxford Dictionary gives the date 1571 and gives as , a probable - 
derivation from the term used for a bit for the mouth of a horse or 
ass. As the rider bestrides the horse, so the barnacles bestride the 
nose. Sam Weller made use of the term in alluding, to Mr." Ben, 
Allen at Dingley Dell. 

Goggle was used in 1688 fora squint, a leer, or a' stare. ' One. 
form of goggles was a form of spectacles, usually with -coloured ' 
glass, and more rarely of fine wire netting fixed in short tubes to 
protect the eye from dust; and this form of irnplement seerhs to 
have been used in the treatment of squint. In 1715 spectacles with 
round glasses were termed goggles; but whether this had any' 
reference to the Old Pretender we do .not, know. - • 1 , 

The use of gig lamps according to the dictionary is comparatively 
recent, not much earlier than 60 years ago. The idea was derived from 
the lamps on each side of a gig or dog-cart. Mr. Samuel Pepys, it 
will be recalled, tried a “ tube-spectacall ” of paper used with his 
right eye, and was at first mightily pleased with it. This was in 
1668, but the good effects were not lasting. Previously, in 1666, 
he had bought a pair of green spectacles^ but unfortunately for us 
he'does not call them either barnacles or goggles. • ' 
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